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METHOD FOR IDENTIFYING METASTATIC SEQUENCES 
Ri|ghts in the Invention 

This invention was made in part with United States 
Government support under grant number CAS 50 129, awarded by the 
5 National Cancer histitute. National Institute of Health and the United States 
Government has certain rights in the invention. 
Background 

1 . Field of the Invention 

The present invention relates to methods for the identification 
10 and isolation of metastatic sequences, to diagnostic probes and kits which 
contain metastatic sequences and to therapeutic treatments for neoplastic 
disorders based on metastatic sequences. 

2. Description of Ae Background 

The development of higher organisms is characterized by an 
15 exquisite pattern of temporal and spatially regidated cell division. 
Disruptions in the normal physiolo^ of cell division are ahnost invariably 
detrimental. One such type of disruption is cancer, a disease that can arise 
fi-om a series of genetic events. 

Cancer cells are defined by two heritable properties, 
20 uncontrolled growth and uncontrolled invasion of normal tissue. A 
cancerous cell can divide in defiance of the normal growth constraints in a 
cell leading to a localized growth or tumor. In addition, some cancer cells 
also gain the ability to migrate away fi-om their initial site and invade other 
healthy tissues in a patient It is the combination of these two features that 
25 make a cancer cell especially dangerous. 

An isolated abnomial cell population that grows xmcontrollably 
will give rise to a tumor or neoplasm. As long as the neoplasm remains in 
a single location, it is said to be benign, and a complete cure may be 
expected by removing the mass surgically. A tumor or neoplasm is counted 
30 as a cancer if it is malignant, fliat is, if its cells have the abihty to invade 
surrounding tissue. True maUgnancy begins when the cells cross the basal 
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lamina and begin to invade the underlying connective tissue. Malignancy 
occurs when the cells gain the ability to detach from the main tumor mass, 
enter the bloodstream or lymphatic vessels, and form secondary tumors or 
metastases at other sites in the body. The more widely a tumor metastasis, 
S the harder it is to eradicate and treat. 

As determined from die epidemiological and clinical studies, 
most cancers develop in slow stages from mildly benign into malignant 
neoplasms. Malignant cancer usually begins as a benign localized cell 
population with abnormal growth characteristic called a dysplasia. The 
10 abnormal cells acquire abnormal growth characteristics resulting in a 
neoplasia characterized as a cell population of localized growth and 
swelling. If untreated, the neoplasia in situ may progress into a malignant 
neoplasia. Several years, or tens of years may elapse from the first sign of 
dysplasia to the onset of full blown malignant cancer. This characteristic 
15 process is observed in a number of cancers. Prostate cancer provides one of 
the more clear examples of the progression of normal tissue to benign 
neoplasm to malignant neoplasm. 

The walnut-sized prostate is an encapsulated organ of the 
mammaUan male urogenital system. Located at the base of the bladder, the 
20 prostate is partitioned into zones referred to as the central, peripheral and 
transitional zones, all of which surround the urethra. Histologically, the 
prostate is a highly microvascularized gland comprising fairly large 
glandular spaces lined wiA epithelium which, along with the seminal 
vesicles, supply the majority of fluid to Ae male ejaculate. As an endocrine- 
25 dependent organ, the prostate responds to both the major male hormone, 
testosterone, and the major female hormones, estrogen and progesterone. 
Testicular androgen is considered important for prostate growth and 
develojnnent because, in both humans and other animals, castration leads to 
prostate alropl^ and, in most cases, an absence of any incidence of prostatic 
30 carcinoma. 
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The major neoplastic disorders of the prostate are benign 
enlaigement of the prostate, also called benign prostatic hyperplasia (BPH), 
and prostatic carcinoma; a type of neoplasia. BPH is very common in men 
over the age of SO. It is characterized by the presence of a number of large 
5 distinct nodules in the periurethral area of tfie prostate. Although benign and 
not malignant, diese nodules can produce obstruction of the urethra causing 
nocturia, hesitancy to void, and difficulty in starting and stopping a urine 
stream upon voiding the bladder. Left untreated, a percentage of these 
prostate hyperplasia and neoplasias may develop into malignant prostate 
10 carcinoma. 

In its more aggressive form, transformed prostatic tissues 
escape from the prostate capsule and metastasize invading locally and 
throughout the bloodstream and lymphatic system. Metastasis, defined as 
tumor implants which are discontinuous with the primary tumor, can occur 

IS through direct seeding, lymphatic spread and hematogenous spread. All 
three routes have been found to occur with prostatic carcinoma. Local 
invasions typically involve the seminal vesicles, the base of the urinary 
bladder, and die urethra. Direct seeding occurs when a malignant neoplasm 
penetrates a natural open field such as the peritoneal, pleural or pericardial 

20 cavities. Cells seed along the surfaces of various organs and tissues within 
the cavity or can simply fill the cavity spaces. Hematogenous spread is 
typical of sarcomas and carcinomas. Hematogenous spread of prostatic 
carcinoma occurs primarily to the bones, but can include massive visceral 
invasion as well. It has been estimated that about 60% of newly diagnosed 

25 prostate cancer patients will have metastases at the time of initial diagnosis. 

Surgery or radiotherapy is the treatment of choice for eariy 
prostatic neoplasia. Smgeiy involves complete removal of die entire prostate 
(radical prostatectomy), and often removal of the surrounding lymph nodes, 
lymphadenectomy. Radiotherapy, occasionally used as adjuvant therapy, 

30 may be either extmial or interstitial using ^^I. &idocrine therapy is the 
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treatment of choice for more advanced foims. The aim of this therapy is to 
deprive the prostate cells, and presumably the transformed prostate cells as 
well, of testosterone. This is accomplished by orchiectomy (castration) or 
administration of estrogens or syndietic hormones which are agonists of 
5 luteinizing honnone-releasing hormone. These cellular messengers directly 
inhibit testicular and organ synthesis and suppress luteinizing hormone 
secretion which in turn leads to reduced testosterone secretion by the testes. 
Despite the advances made in achieving a pharmacologic orchiectomy, the 
survival rates for those with late stage carcinomas are rather bleak. 

10 Summary of the Invention 

The present invention overcomes the problems and 
disadvantages associated with current strategies and designs and provides 
new methods for die identification of sequences related to metastasis. 

One embodiment of the invention is directed to methods for 
15 the identification of a metastatic sequence. One or more oncogenic 
sequences are transfected into a cell to form a transfected cell. The 
transfected cell is introduced into a primaiy site of a host animal to establish 
a colony which is incubated in the animal for a period of time sufficient to 
develop bofli a primaiy tumor and a malignant tumor. Expressed sequences 
20 are harvested fi^om the primaiy tumor and the metastasis. Harvested 
sequences are compared to each other and to non-metastatic cells to identify 
sequences related to metastasis. Dominant metastatic genes are genes whose 
expression leads to metastasis. Such genes are typically expressed at high 
levels in metastatic cells and not significantly expressed in normal or 
25 nonmetastatic cells. Recessive metastatic genes, genes whose expression 
prevents metastasis, may be selectively expressed in normal and 
nonmetastatic cells and absent in metastatic cells. Donunant and recessive 
metastatic genes may act directly or act pleiotropically by enhancing or 
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inhibiting the expression or function of other dominant and recessive 
metastatic genes. 

Another embodiment of the invention is directed to methods 
for identifying metastatic sequences. A mammaha cell is treated with a 
S metastatic agent and the treated cell is implanted into a primary site of a host 
mammal. The host animal is maintained for a period of time sufficient for 
the cells to proliferate and to develop a metastatsis at a secondaiy site. 
E^qnessed squences fixim cells of the primaiy cite and cells of the secondary 
site are reverse transcribed into cDNA by differential display polymerase 
10 chain reaction to identify differentially expressed sequences. 

Anotiier embodiment of the invention is directed to sequences 
isolated by the methods of the invention. Sequences may be in the form of 
DNA, RNA or PNA. The nucleic acid may be single-stranded or double- 
stranded. Single stranded nucleic acid nuiy be in tiie form of a sense strand 
IS or an antisense strand. In addition, the sequence may be part of a 
homologous recombination vector designed to recombine with another 
metastatic sequence. 

Anottier embodiment of the invention is directed to a method 
for treating a neoplastic disorder comprising administering a 
20 phamiaceutically effective amount of a metastatic nucleic acid to a patient. 
The nucleic acid may be single-stranded in the sense or the antisense 
directi(Mi. Alternatively, the nucleic acid may be packaged in a viral vector 
such as, for example, a retroviral, a vaccinia or an adenoviral vector. 
Administration may be performed by injection, pulmonary absorption, 
25 topical application or delayed release of the nucleic acid along with a 
phanooaceutically acceptable carrier such as water, alcohols, salts, oils, fatly 
acids, saccharides, polysaccharides and combinations thereof 

Another embodiment of the invention is directed to a kit for 
detecting of tiie presence or absence of a metastatic sequence. 
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Other objects and advantages of the invention are set forth in 
part in Ae description which follows^ and in part, will be obvious from this 
description, or may be learned from the practice of the invention. 

Description of Ihe Drawings 
5 Figure 1 Schematic showing two paAs in the multistep progression to 
cancer. 

Figure 2 Staining of primary tumor (A) and metastatic deposit (B) from 

the lung of tiie same animal 
Figures Staining of normal human prostate (A), moderately 
*0 differentiated human prostate tumor (B and C), and poorly 

differentiated prostate tumor (D). 
Figure 4 Schematic of method for isolating a metastatic gene from a 

gene ablated mouse strain. 
Figures Schematic showing mediod to establish a tumor and a 
15 metastatic transplant from fetal tissue(A) and from cell lines 

and tumors (b). 

Figure 6 Isolation and characterization of nmb gene expression by DD- 

PCR and RN A blot in primaiy and metastatic cells. 
Figure 7 Differential expression of multiple genes is determined by 
20 DD-PCR and RNA blot of primary and metastatic cells. 

Figure 8 Caveohn identified as a differentially expressed gene by DD- 
PCR. 

Figure 9 Differential expression of genes isolated by DD-PCR 
confirmed by RNA blots. 
25 Figure 10 RNA blot analysis of total tumor mRNA using clone 29 
GADPH probes. 

Figure 1 1 RNA blot of three independent MPR metastatic tumors and 5 

MPR non-metastatic tumors. 
Figure 12 Nucleotide sequences of metastatic nucleic acids. 
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Figure 13 Characterization of metastatic sequences isolated. 
Figure 14 Immunohistologica] staining of primary and metastatic human 
prostate tumors using anti-caveolin antibodies. 

Description of the Invention 
S As embodied and broadly described herein, the present 

invention is directed to mediods for identifying metastatic sequences, to the 
metastatic sequences identified, to methods for the detection, diagnosis and 
treatment of disorders related to metastasis, and to diagnostic kits which 
comprise these sequences. 

10 The ability of cancers to metastasize makes tumors difficult to 

eradicate by any means. Malignant cancer involves a multistage progression 
from, for exanq>le, normal tissue tiirough hyperplasia, early adenoma, early 
carcinoma and finally to a metastatic tumor (Figure 1). Cells of a typical 
tumor loosen their adhesion to their original cellular neighbors and cross the 

15 basal lamina and endothelial lining to enter the body's circulation. Once in 
circulation, the metastatic cell exits fi-om the circulation to disseminate 
throughout body and proliferate in a new environment. 

Like the initial oncogenic event, the ability of a cell to 
metastasize requires additional mutationic or epigenetic changes. An 

20 understanding of the molecular mechanisms of metastasis allow for the 
design of treatments to inhibit metastasis. Knowledge of stage specific gene 
e?q)ression for neoplastic disorders allows for early detection and typing of 
tumors. With early detection and typing, proper treatment may be 
administered to a patient with the neoplastic disorder earlier, which will lead 

25 to a higher probability of a complete cure. 

For human prostate tumors, the study of stage specific tumors 
is difficult, if not inqwssible, as cell Unes are extremely difficult to grow and 
it is rare that tissue becomes available fi-om the primary tumor as. well as 
metastatic disease from the same patient. This problem is exacerbated 
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because of the infrequent biopsy of metastatic deposits in concordance of 
isolation of material from the primary tumor. FurtfiCTmore, die growtii of 
cell lines from malignant prostates has proved to be problematic over the last 
few decades. This is evidenced by die lack of ceU lines from prostate cancer 
S obtained under any conditions. 

One embodiment of the invention is directed to a method for 
identiiying a metastatic sequence. A mammalian cell is transformed into a 
pre-neoplastic or neoplastic state or phenotype by transfection with one or 
moie oncogenic sequences. Altepiatively, or in addition to transfection, the 
10 mammalian cell may be treated wifli an agent or subjected to a condition diat 
potentiates the metastatic character of die cell or predisposes die cell to 
metastasis. The transfected or ti-eated cell is implanted into a host animal at 
a primaiy site and grown for a period of time sufficient to develop a 
metastasis at a secondary site. Expressed sequences from cells of die 
15 primary site and cells at the secondary site are amplified by differential 
display polymerase chain reactions. PCR products from these reactions are 
compared and die metastatic sequence identified by alteration in die levels 
or patterns of the resulting products. 

Mammalian cells from a wide variety of tissue types and 
20 species are suitiible for transfection or freatment including surgically 
obtained or primaiy or immortalized ceUs and cell lines. Cells may be from 
humans or primates, mice, rats, sheep, cows, rabbits, horses, pigs or guinea 
pigs or from ti^msgenic or xenogeneic host mammals. Cells may be obtained 
from adult, juvenile or fetal tissue, and used directiy from die mammal, from 
25 cryogenically preserved samples, or after cultiiring in vitro or in vivo for a 
period of time. In vitro culturing typically involves tissue culture conditions 
(e.g. 37°C; 5% COj ) w*ile in vivo culhmng may involve successive passage 
of cells dirough host animals such as, for example, mice or rabbits. Cells 
passed in vivo may be obtained from sites proximal or distal to the site of 
30 implantation. The tissue type from which die ceUs are derived or obtained 
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may be any tissue which is susceptible to transfection or other treatment 
including, for example, urogenital tissues, epithelial cells, hepatic cells, 
fibroblasts lymphatic tissues, hematopoietic cells, cells of the immune 
system, cells of the gastrointestinal system and cells of tfie nervous system. 
S Cell types useful for the identification of metastatic sequences 

related to prostrate cancer include cells and cell lines of the fetal prostate 
lineage from normal or transgenic animals, and cells from normal or 
reconstituted prostate tissue. One method of generating reconstituted 
prostate cells is to isolate fetal prostate tissue and microdissect the fetal 
10 prostate epithelium away from fetal mesenchyme. Fetal prostate epitheliums 
may be genetically manipulated before reassociation with fetal mesenchyme 
(Figure 5A). Genetic manipulation involves treatment or transfection with 
a metastatic agent or a nucleic acid sequence that affects neoplastic or 
metastatic potential of die cell. Reassociation of fetal epithelium and 
IS mesenchyme is performed by implanting epidielium tissue within a pocket 
of mesenchyme tissue. After manipulation, cells are reimplanted into a 
mammalian host in a similar manner as other cells, such as reimplantation 
into or under the renal capsule. 

Mammalian cells may be transfected by a variety of 
20 techniques, all of which are well-known to those of ordinary skilL Direct 
methods involve the introduction of genetic material into the nucleus of a 
cell by injectioa These techniques include high velocity projectile injection, 
microinjection, and electroporation. Indirect methods, involving the active 
or passive x^rtake of the genetic information by the cell. Indirect techniques 
25 include transduction with recombinant vectors, and chemical or physical 
treatments such as calcium phosphate uptake, lipofection or dextran sulfate 
transfection. Chemical techniques rely on chemical carriers to introduce 
nucleic acids into a cell. These methods, for example, utilize unilamellar 
phospholipid vesicles (e.g. liposomes) loaded with DNA (or RNA). The 
30 approach relies on the fusion of the DNA containing vesicles with the 
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plasma membrane of the recipient cells. After entry, DNA traverse the 
cytoplasm and enter the nucleus. Another lipofection technique uses a 
synthetic cationic lipid such as N-[l-(2,3-dioleyloxy)propyI]-N,N,N- 
trimetfaylammonhmi chloride (DOTMA). DOTMA spontaneously associates 
5 with nucleic acids and forms unilamellar vesicles upon sonication. Genetic 
materia] is incorporated into these vesicles and subsequently transfected into 
the cell. Calciiun phosphate co-precipitation involves mixing of purified 
nucleic acid with bufiTers containing phosphate and calcium chloride which 
results in the formation of a fine precipitate. Presentation of this precipitate 
10 to cells results in incorporation of the nucleic acid into cellular genome. 
Other chemicals, such as DEAE dextran or polybrene, when present in 
media with nucleic acids, can also cause the transfection of mammalian 
cells. 

Physical methods of transfection rely on electric fields, needles 

15 and particles to enable nucleic acids to traverse the cellular membrane. 
Electric field mediated DNA transfection, commonly called electroporation, 
is based on the principle that membranes, when subjected to an electric field, 
undergo a reversible breakdown resulting in pores large enough to permit the 
passage of nucleic acids. In micro-projectile mediated gene transfer, micro- 

20 projectiles of subcellular dimensions are coated with nucleic acid and 
propelled at high velocity into a cell using a particle gun. The nucleic acid 
is introduced into the nucleus directly when the particles impinge upon the 
nucleus. In microinjection, nucleic acid is injected directly into die nucleus 
of a cell with a needle. Lasers have alsp been used to introduce minute holes 

25 in cellular membrane to allow introduction of nucleic acids. All these 
methods may be used for transfection and the selection of the metfiod will 
depend on the cell type, the desired transfection efficiency and the 
equipment available. 

The efficiency of transfection may be monitored and enhanced 

30 by the co-transfection of a selectable marker. If a marker is co-transfected 
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with a genetic construct, positively transfonned cells may be separated from 
nontransformed cells by chemical selection. The efficiency of transfection 
will be increased in most cases because the chemicals will selectively kill 
non-transfected cells. The number of transfected cells may also be 
5 monitored by analyzing the degree of chemical resistance of the transfected 
cells. Markers commonly used for selection purposes include, for example, 
nucleic acids encoding dihydrofolate reductase, metallothionein, CAD, 
adenosine deaminase, adenylate deaminase, UMP syndietase, IMP 5*- 
dehydrogenase, xanthine-guanine phosphoribosyltransferase, mutant 

10 thymidine kinase, mutant HGPRTase, thymidylate synthetase, P- 
glycoprotein 170, ribonucleotide reductase, glutamine synthetase, asparagine 
syntfietase, aiginosuccinate synthetase, ornithine decarboxylase, HMG-CoA 
reductase, N-acetylglucosaminyl transferase, tfaeronyl-tRNA synthetase, 
sodium or potassium dependent ATPase or derivatives or mutants of these 

IS nucleic acids. Markers may be used individually or in combination. 
Chemicals useful for selection include methotrexate, cadmium, PALA, Xyl- 
A, adenosine, 2'-deoxycofonnycin, adenine, azaserine, coformycin, 6- 
azauridine, pyrazofiuan, mycophenolic acid, limiting xanthine, 
hypoxanthine, aminopterin, diymidine, 5-fluorodeoxyuridine, adriamycin, 

20 vincristine, colchicine, actinomycin D, puromycin, cytocholasin B, emetine, 
maytansine, Bakers' antifolate, aphidicolin, methionine sulfoximine, p- 
aspartyl hydroxamate, albizziin, canavanine, a-difluoromethylomithine, 
compactin, tunicamycin, borrelidin, ouabain, and derivatives and analogs 
and combinations of these chemicals. Some chemicals, such as 
25 methotrexate, may be used individually while other chemicals, such as HAT 
(hypoxanthine, aminoptain and Aymidine), need to be used in combination 
to be effective. 

The oncogene transfection eflBciency, the fraction of live cells 
tranfected by an oncogene, may be indirectly enhanced by chemical 
30 selection for a oo-transfected marker. An oncogene is a sequence which can 
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predispose, or induce the cell into a prc-neoplastic or neoplastic condition 
or otherwise enhance the metastatic potential of the cell. Sequences with 
these properties are referred to as oncogenes and include abl ahU akt, bcl 
crk dsi, erb, els, evijes/fps, fm. fisjgr, flvjmsjos, gin, gH imjun, kit, 
5 may, Ick met, mil/raf, mis, mlv, mos, myb, myc, neu, one, pirn, raf, ras, rel, 
ros. seq, sis, ski, spi, src, tcl, thy, trk, and>^5. Some oncogenes, such as ras, 
arc oncogenic when mutated. Other oncogenes, such as myc, are oncogenic 
whm overexpressed or underexpressed. Many oncogenes represent members 
of multigcne families or homologs families. Homologs are proteins that 
10 have similar primary, secondary or tertiary structures. Genes may differ in 
nucleic acid sequence or encoded peptide sequence and still be homologs 
when the encoded polypeptides have similar spatial folding. Many 
oncogenes can be classified into dominant oncogenes and recessive 
oncogenes. One or more dominant oncogenes can confer a neoplastic or pre- 
15 neoplastic phenotype to a cell. One or more recessive oncogenes, when 
silenced, may also confer a neoplastic or preneoplastic phenotype. Gene 
silencing is performed by transfecting cells with nucleic acids which cause 
genetic ablation or by antisense suppression. 

While any oncogene may be used, the preferred oncogenes are 
20 those that are normally associated with metastasis such as a metastasis 
specific gene. Such genes include for example, TGF-fil, Cyclin Dl p21, 
p34, p53, lysyl oxidase, caveolin, actin binding protein, ubiquitin activating 
enzyme El, nmb or a-actinin 3. Metastatic-specific genes may be used 
iridividually or in combination with other oncogenes. 
25 The metastatic potential of a cell may be altered, for example, 

by gene ablation with a sequence specific for a recessive oncogene. 
Recessive oncogene are those genes which encode products which can 
suppress oncogenesis and metastasis. A gene ablation sequence can be 
designed to specifically suppress a recessive oncogene. Ablation may 
30 include pre-transcriptional inhibition such as homologous recombination 
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with endogenous recessive oncogenes and post transcriptional inhibition 
such as the expression of antisense oncogenes to suppress translation. Gene 
ablation sequences may be targeted towards well known recessive oncogenes 
such as, for example, the retinoblastoma gene (Rb) or Beg. Other candidates 
5 for ablation include metastatic genes previously isolated by the invention 
such as, for example, TGF-pi, cyclin Dl, p21, p34, p53, lysyl oxidase, 
caveolin, actin binding protein, ubiquitin activating enzyme El, nmb or a- 
actimn-3. The effects of ablating a recessive oncogene may include 
oncogenesis and metastases. 
10 Altematively, or in addition to transfecting die mammalian cell 

may be treated widi an agent, either before or after transfection, that alters 
the e7q>ression of the cell's nucleic acids. Treatment may comprise 
contacting the cells with one or more agents which affect die neoplastic (e.g. 
neoplastic agents; phorbol esters),, metabolization (e.g. metabolic agents), 
15 metastatic (e.g. metastatic agoits), differentiation (e.g. differentiation agents; 
retuioic acid), activation or proliferation (e.g. growdi factors) of the cell. 
Agents which can alter gene expression include chemicals such as 
benzantfaracene (BA), dimethyl benzanthracene (DMBA) or 5-azacytidine. 
Altematively, treatment may also comprise altered conditions such as 
20 hypoxia which involves subjecting a cell to a reduced oxygen content, 
exposable to radiation or other stresses to the cell. 

Treatment may be in vitro or in vivo and may include for 
example, direct or indirect induction or suppression of well know oncogenic 
sequences and genes isolated by die invention such as, for example, TGF-fil, 
25 Cyclin Dl, p53, lysyl oxidase, caveolin, actin binding protein, ubiquitin 
activating enzyme El, nmb, aactinin 3, andp34. Gene expression induction 
includes transfecting expression vectors encompassing coding regions of the 
gene. Gene repression comprises introducing a gene ablation sequence or 
a repressor of the gene to the cell. 
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Cells which have one or more genes aUated also be used. 
For example, a metastatic stq)pressor gene may be ablated to prevent 
inhibition to metastases. A useful gene for ablation is a gene capable of 
affecting the pheno^ and behavior of a cell or tumor. For example, with 
5 prostate tumors, suitable genes include both well known genes and genes 
isolated by the methods of the invention such as for example, TGF-pl, 
Cyclm Dl, p21, p34, p53, lysyl oxidase, caveolin, actin binding protein, 
ubiquitin activating enzyme El. vmb and aactinin 3. Genetic ablation (gene 
knockout) refers to a process of sUencing the expression of a particular gene 
10 in a ceU. The silencing process may mclude, for example, gene targeting or 
antisense blocking. Gene targeting refers to a process of introducing a 
nucleic acid constnict into a cell to specifically recombine with a target gene. 
The nucleic acid construct inactivates the targeted gene. Inactivation may 
be by introductiMi of teraiination codons into a coding r^on or introduction 
15 of a repression site into a regulatoiy sequence. Antisense blocking refers to 
the incorporation into a cell of expression sequences which directs the 
syndesis of antisense RNA to block expression of a target gene. Antisense 
RNA hybridizes to the mRNA of the target gene to inhibit expression. 

The host animal is preferably the same species as Ae 
implanted cell. In cases of xenogeneic transplants, the host may be 
immunocompromised genetically or by treatment with drags such as 
immunosuppressants. A host may be immunocompromised genetically by 
breeding such as with nude mice or severe combined immunodeficient 
(SCID) mice. A host may also be immunocompromised by cheanical or 
25 irradiation methods. An additional route to immunocompromise a host is to 
use transgenic technology to introduce an immunosiqipressing gene or to 
introduce a fcneign antigen gene. An immunosiqqmessing gene is a gene that 
affects die efficiency of the immune system such as a gene w*ich inhibits the 
formation of cells of the B ceU or T cell lineage. A foreign antigen gene. 



20 
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when expressed, may cause the host to tolerate the antigens in a xenogeneic 
transplant and not mount an immune response. 

Cells may be implanted into any primary site in a host animal, 
such as, for example, subcutaneous implantation, intravenous injection, or 
S unplantation into the abdominal cardiac, chest, pubnonary, thoracic or 
peritoneal cavity. Using techniques known to those of ordinaiy skill in the 
art, cells can be placed on or in nearly any organ or tissue. Reasons for 
choosing a site include ease of implant, proximity of similar tissue type, 
immunoprivileged position and ease of inspection. Metastasises migrate 
10 from the primary site to one or more secondary sites such as, for example, 
the lung, kidney, liver, lymph nodes, brain, testis, bone, spleen, ovaries or 
mammary. Preferred sites include the renal capsule, the testes, the prostate 
and the ovaries. 

To avoid histoconq)atibilily problems, the implant may be 
IS placed into a histocompatible host animal. Such problems are generally 
avoided if die host animal are syngeneic. Alternatively, a non- 
histocompatible host may be used if die host can be made immunotolerant 
Hosts may also be transgenic or immunocompromised animals or genetically 
matched to the mammalian cells to be introduced. Immunocompromised 
20 animals may be derived from estabUshed mouse lines such as nude mice or 
severe combined immune deficiency (SCID) mice, or by treatments such as 
radiation, chemical, pharmaceutical or genetic targeting. Sufficiently 
immunosiqipressed animals can be made tolerant to xenogeneic transplants. 

After implantation the host animal is maintained under normal 
25 conditions to develop metastases. Alternatively, the host animal may be 
subjected to an altered treatment or environmental condition to stimulate or 
repress metastasis or induce other cellular functions. In metastasis, a sub- 
population of cells of the implantation site invade and establish one or more 
secondary colonies in the host animal. The behavior of Ae implanted cell 
30 will depend on the cell type, die transfected sequence and the implantation 



> 
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location. Typical secondaiy sites for metastatic colonies include lung, 
kidney, liver, lymph nodes, brain, testis, spleen, bone, ovaiy, skin and 
mammary tissue. Metastatic development times vaiy from days to weeks 
even months. Cells with a high metastatic potential tend to progress to 
5 metastasis quickly while cells with a low metastatic potential may require 
veiy long periods of time that span significant portions of the lifespan of the 
animal. 

The host animal may be analyzed for metastatic development 
weekly, from one week to 20 weeks to six months, nine months or one year 
10 after implantation. For animals with longer lifespans such as sheep, the 
animal may be inspected yearly from one year on up to ten years for 
metastatic tumors. Metastases can be detected by examinations such as 
palpitation, biopsy, imaging, exploratory surgeiy, CAT scans, autopsy. X-ray 
and direct observation. In addition, tissue samples may be taken surgically 

15 from the host mammal and subjected to histological or other examination for 
the detection of metastases. 

Expressed sequences include mRNA, rRNA, hriRNA, DNA, 
cDNA and any nucleic acid sequence that is expressed in the cell. These 
sequences may be amplified by in situ techniques or by purification of 

20 nucleic acid from collected cells. Expressed sequences may be obtained by 
extracting nucleic acids from cells before implantation, at the primary site 
or at the secondaiy site. Cells collected at these sites may optionally be 
cultured for a time before nucleic acid extraction. The effects of treatment 
with gene expression modifying agents or environmental conditions can be 

25 ascertained by collecting cells before and after treatment. Treatment may be 
applied to the cells while the cells are in the host mammal or aibr the cells 
are excised and in culture. Nucleic acid are collected from cells using 
techniques that are well known to those of ordinary skill in the art. 

Expressed sequences may be used directly for polymerase 

30 chain reaction (PGR) analysis using, for example, the technique of reverse 
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transcriptase polymerase chain reaction (RT-PCR). Alternatively, RNA may 
be enriched for mRNA using a poly-A RNA enrichment method. Numerous 
poly-A RNA enrichment methods exist and are commercially available. 
Techniques used for poly-A RNA enrichment include oligo*dT columns, 
5 oligo-dT magnetic beads, and oligo-dT cellulose. RNA may be fiirther 
processed into cDNA before analysis by reverse transcription using reverse 
transcriptase. The cells or the extracted nucleic acid may be preserved, such 
as by freezing, and analyzed at a later time. 

Differential di^lay polymerase chain reactions (DD-PCR) are 

10 performed on tfie expressed sequences using two variable primers which 
may contain the same or entirely different sequences or an anchor primer 
and a variable primer If an anchor primer is used, one anchor primer and 
one variable primer create a single or a single set of reaction products for 
each reaction. A complete profile may include 25 or more different PCR 

IS reactions per sample wherein each PCR reaction is perfoimed with the same 
anchor primer and a different variable primer. DD-PCR may also be 
performed using anchor and variable primers which contain the same 
sequence. Whether a particular reaction is used depends on whether a 
difference exists between the products of two PCR reactions using the same 

20 primers. When a significant difference exists between the expression 
sequences amplified, one pair of PCR reactions may be sufficient and 
informative. 

Anchor primers are preferably oligonucleotides with a poly-T 
sequence at the 5* -terminas and a dinucleotide selected from the group 

25 consisting of AA, AG, AC, AT, GA, GG, GC, GT, CA, CG, CC and CT at 
the 3 -terminas. For example, the sequence may be 5 -TTTTTTAA-3' or 5 - 
TTTTTTAG-3'. The length of the poly-T sequence is typically between 
about 5 to about 30 bases in length and preferably between about 10 to about 
20 nucleotides long. The total length of the anchor primer can vary greatly 

30 for each ejq)eriment but is preferably between about 7 to about 32 and more 
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preferably between about 12 and about 22. Differential diagnostic 
polymerase chain reaction also be performed using an anchor primer of 
any sequence and a length between about 5 to about 30, preferably between 
about S to about 20 and more preferably between about 7 to about 12 bases. 

5 The variable primer may comprise a random sequence, or a 

specific sequence such as, for sample, a sequence of SEQ ID NO. 1 to SEQ 
ID NO. 24. Variable primers preferably are oligonucleotides with a length 
between about 5 to about 30, preferably between about 5 to about 20, and 
more preferably between about 7 to about 12 bases in length. 
10 To enhance detection of the PCR product, the anchor primer 

or Ae variable primer, or both, may comprise a detectable moiety. Examples 
of detectable moieties include radioactive moieties, phosphorescent moieties, 
magnetic moieties, luminescent moieties, conjugatable moieties or other 
detectable moiety. A plurality of detectable moieties may be used to 
15 enhance detection or to simplify data analysis. Other detectable moieties 
include conjugatable moieties and molecules which can bind specifically to 
other molecules which are themselves detectable. Examples of conjugatable 
moieties include avidin, streptavidin, biotin, antibody, antigen, cell adhesion 
molecules and other molecules with similar activities. Detectable moieties 
20 are preferably labeled nucleotides. A nucleotide may be any natural or 
synthetic nucleotide or nucleotide analog capable of incorporation into an 
elongation reaction in a polymerase chain reaction. Labeled nucleotides 
include nucleotide triphosphates labeled with one or more radioactive atoms 
such as ^^P, ^^P, ^H, »^Cand"S. 
25 Products of DD-PCR reactions are compared to detect the 

metastatic sequence. Comparisons can be performed between expressed 
sequences from cells at secondaiy sites with cells at any stage in the method 
including untreated mammalian cells, transfected or treated mammalian 
cells, implanted cells or cells obtained from the primary site in the host 
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animal. DD-PCR products may be analyzed by any method which reliably 
conopares the products of two polymerase chain reactions. Typical analytical 
methods used for this purpose include poly aery lamide gel electrophoresis, 
capillary electrophoresis and high pressure liquid chromatography (HPLC). 
5 Product produced from DD-PCR may be analyzed in double-stranded or 
single-stranded forms. When the products of the DD-PCR reaction are 
labeled the sizes and distribution of the products may be monitored and 
analyzed by following the labels using a radiation monitor or by 
autoradiography. For example, DD-PCR performed in the presence of 
10 radioactive primers or nucleotide triphosphates, can be analyzed by gel 
electrophoresis, by capillary electrophoresis, or by HPLC. Products are 
easily monitored by the presence of radioactivity. 

Another method for analyzing and isolating metastatic 
sequences is to sequence die amplified nucleic acid sequences. Sequencing 
IS msy be performed using standard methods well known to those of ordinary 
skill in the art The resulting sequence may be compared to a sequence 
database created or well-known, such as Genbank, for identification or for 
locating homologs. The sequencing information may be used to calculate 
the pl^sical diaracteristics of the nucleic acids such as melting temperature 
20 and secondary structure. The primary sequence and the physical 
characteristic may be used to synthesize optimal nucleic acid probes for the 
detection or staging of metastasis or conditions that are predictive of the 
presence or absence of the metastatic condition. 

Another embodiment of the invention is directed to a methods 
25 for identifying a metastatic sequence. A mammalian cell is pretreated with 
a metastatic agent to form a population of cells predisposed to metastasize. 
The treated cells are introduced into a host mammal at a primary site. The 
host animal is maintained for a period of time suflBcient to develop a 
metastasis at a secondary site. Expressed sequences of cells at the primary 
30 site and cells at the secondary site are treated with a genotoxic agent or 
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subjected to genotoxic conditions. Expressed sequences of the treated cells 
are amplified by differential display polymerase chain reaction and 
compared with untreated cells from any previous step to identify the 
metastasis sequence. 
5 The metastatic agent may be a chemical compound, a nucleic 

acid or a protein that alters the metastatic potential of a cell or relates to or 
is associated with the metastatic process. Chemical compounds include 
retinoids such as 4-hydroxyphenyl (4HP). Other agents include the proteins 
TGF-pi, Cyclin Dl, p21, p34, p53, lysyl oxidase, caveolin, actin binding 

10 protein, ubiquitin activating enzyme El, nmb or a-actinin 3, or their 
respective genes. The metastatic agent may be a metastatic stimulant or a 
metastatic suppressant. Metastatic stimulants may be used to enhance the 
sensitivity of the metastasis sequence detection method. Conversely 
metastatic suppressants may be used to decrease the sensitivity of the 

IS method enabling the selective identification of potent metastatis sequences 
or sequences specific to a particular tissue type or metastatic disorder. 
Treatment may comprise direct contact with the metastatic agent or 
incubation for a period of time. Metastatic agents enhance the metastatic 
potential of the implanted cells and increase the sensitivity and the speed of 

20 the overall method. 

The cells at the primaiy site and the metastatic cells at the 
secondaiy site may be treated with a genotoxic agent in vivo or in vitro. In 
vivo treatment may comprise injecting genotoxic agents directly into the host 
mammal or specifically applying the i^ent with, for example, topical 

25 formulations. The cells at the primaiy site and the secondaiy site may also 
be isolated from the host animal and treated with the genotoxic agent in 
culture. Genotoxic agents are chemical compounds, nucleic acids or 
proteings that alter gene expression by effecting tfie nucleic acid genome 
directly by, for example, chemical modification, or indirectly by, for 

30 exanq)le, altering coiiqM)nents associated witii gene e^qnession. Such agents 
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include, for example, benzanthracene (BA), dimethyl benzanthracene 
(DMBA) and 5-azacytidine, and may include metastatic agents as well. In 
addition to or in place of genetoxic agents, the cells may be treated to 
hypoxic conditions or radiation to alter gene expression. Metastatic 
S sequences identified in these methods may be specific for particular 
genotoxic agents or conditions. 

Another embodiment of tiie invention is directed to the use of 
a host animal with an altered genotypic or phenotypic predisposition for 
metastases. A host animal may be screened for endogenous expression of 
10 metastases gene. Exanqsles of metastatic sequences which may be screened 
for include sequences isolated by the method of the invention, such as, for 
example, the sequences listed in Figure 12 and Figure 13. Particularly useful 
metastatic sequences include TGF-fi. A host animal witii reduced levels of 
a metastatic gene product may be used to isolate novel metastatic genes. 
IS Host animals may be screened for reduced levels of metastatic gene 
expression. In addition, transgenic technology may be use to ablate a 
metastatic gene in the geimline of a host animal. 

Anotfao* embodiment of the invention is directed to analysis of 
a cell line before their use as a starting material to isolate metastatic genes 
20 in a particular pathway. Analysis is useful in identifying cells, and 
consequentiy sequences specific to tiiese cells, which are particularly 
susceptible or resistant to metastatic transformation. For example, a cell 
highly predisposed to metastasis may be especially sensitive for detecting 
metastatic genes. Conversely, a cell showing high resistance to metastasis 
25 can be used to isolate especially potent metastatic sequences. One method 
to analyze susceptibility to metastasis is to determine the cellular response 
to growth factors or growth inhibitors. Briefly, a control population and a 
test population of cells are exposed to a growtii factor or a growfli inhibitor 
and the cellular response (e.g. proliferation, metabolism) recorded. Cells 
30 showing abnormal responses to the growtii fector or growtii inhibitor may be 
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used as the starting material for metastatic gene isolation. Cellular response 
include changes in the rate of cellular division (e.g. thymidine uptake), 
changes in the expression of RNA or proteins, changes in cellular 
localization or modification patterns of RNA or proteins, and changes in the 
5 rate of iiptake, release or metabolism of nutrients. 

Especially potent or weak metastatic genes may be detected by 
treating and analyzing Ae metastatic potential of different cells and selecting 
a suitable cell type as the starting material. For example, cells may be 
treated with myc, ras, p53 or combinations thereof and analyzed for cyclin 

10 Dl expression which is shown to correlates with metastasis. Figure 2 shows 
the in situ analysis of cyclin Dl in primary MPR tumors (Figure 2A) and in 
metastatic deposits from die lung of the same animal (Figure 2B). The gene 
expression pattern of cyclin Dl in MPR correlates with that of human 
prostate tumors (Figure 3) analyzed with stains specific for cyclin Dl 

15 expression. Normal human tissue shows no cyclin Dl expression or 
staining (Figure 3A). Moderately differentiated prostate cancers with 
dispersed (Figure 3B) or focal positively staining (Figure 3C) show moderate 
staining. Advanced poorly differentiated prostate cancer show strong 
nuclear as well as cytoplasmic staining (Figure 3D) implying strong 

20 expression of cyclin Dl. After treatment with myc, ras or p53, cyclin Dl 
expression shows correlation with the metastatic potential of the cell. Thus, 
cyclin Dl expressing cells are a source of cells with high metastatic 
potential. Conversely, cells with low cyclin Dl expression are a source of 
potentially metasUitically resistant cells. 

25 This method may be adjusted for the isolation of metastatic 

sequences expressed along a particular developmental or differentiation 
pathway by combining the various treatment and analytical techniques. This 
approach is schematically represented in Figure 4. For example, a 
mammalian cell may be genetically ablated for TGF-pl Cyclin Dl, p53, 

30 lysyl oxidase, caveolin, actin binding protein, ubiquitin activating enzyme 
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El, nmb, aactinin 3, or p34. The genetically altered cell is used in a m vivo 
mouse prostate reconstitution (MPR) model. Metastatic and nonmetastatic 
cells isolated from flie MPR may be analyzed direcdy or after induction with 
an agent such as the TGF-p gene or its product. Analysis involves the use 
S of differential display polymerase chain reaction to identify differentially 
expressed bands. Sequences identified voscg be used for subsequent ablation, 
transfonnation or differential analysis. 

Genetic ablation (gene knockout) may be perfoimed after a cell 
is selected or by selecting a cell comprising a genotype with the proper 
10 genetic ablation. Cells already comprising gene ablation may be acquired 
fix)m a cell depository, from other laboratories or from a transgenic animal. 
As transgenic animals comprise genetically ablated genes in every cell, any 
tissue from a transgenic animal may be used as the starting material. 

The effects of oncogenes are at least additive and often 
IS synergistic. Thus, dominant oncogenes niay be transfected together or 
multiple recessive oncogenes ablated together for a stronger effect. 
Furthermore, both methods may be combined and dominant oncogene 
transfection may be accompanied by recessive oncogene ablation. 

The function of Ifae metastatic sequence may be determined by 
20 the differential expressimi pattern. For example, a dominate metastatic gene 
will be present in a metastatic cell while a recessive metastatic gene is 
present in a non-metastatic cell. Metastatic sequences may be detected as 
bands which are present in tfie DD-PCR of metastases isolated in secondary 
sites and absent from DD-PCR products of primary cells. These sequences 
25 may be dominant metastatic genes whose expression is directiy responsible 
for metastases, or fliey may be metastasis associated genes whose expression 
correlates with metastasis. Either are useful for therapy and diagnosis. 
Conversely, DD-PCR bands which are present in primary site tumors, but 
absent in secondary metastatic sites, may be dominant metastasis 
30 siq)pression genes. Dominant metastasis suppression genes comprise genes 
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wdiose expression siqjpresses metastasis while nonmetastatic genes comprise 
genes v^ose oqnession coirelates wiA non-metastatic tissue. Genes which 
are highly ctnrelative with eilher the metastatic phenotype or the non- 
metastatic phenotype may be isolated Isolation can be performed by cutting 
5 the appropriate nucleic acid in the band of a polyacrylamide gel or by 
collecting the appropriate fiaction in an HPLC or capillary electrophoresis. 
The nucleic acid may be cloned into a plasmid vector, and sequenced, or 
syndietically prepared. 

Anodier embodiment of the invention is directed to a method 
10 for identifying sequences in a metastatic pathway which are responsive of 
unresponsive to extracellular signals. Such sequences may be used in 
therapy and diagnosis of metastatic disorders. Implanted cells or cells from 
a primaiy site and cells from a secondary site are treated witii extracellular 
signals. RNA sequences from the treated cells are compared with RNA 
15 sequences of the untreated cells (Figure 5B). Treated cells and untreated 
cells may be derived from a short term or long term in vitro culture of 
primary tumor and malignant tumors. Alternatively, a part of a primary 
tumor and a part of a malignant tumor may be collected before tiie animal is 
treated witii an extracellular cytokine or other factor. Long teim cultures, or 
20 cell lines of primaiy and malignant cells may also be used as recipients of 
extracellular growth signal treatinent. Suitable signals for each experiment 
will depend on the cell type. Generally, growth factors, lymphokines. 
inhibitory factors, nugratoiy factors or hormones may be used. Factors 
previously isolated by commercial or metijods of Ae invention and factors 
25 associated with or causative or suppressive of metastasis are preferred. 
Thus, transforming growtfi factor pi (TFG-pl) may be used to Heat ceUs 
before DD-PCR analysis. Proteins encoded by the genes isolated by this 
method are especially usefiil for tiie treatment of cells for the isolation of 
additional sequences. The identification of one sequence responsive to tfie 
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extracellular signal pathway allows for identification of additional genes 
upstream and downstream fi-om that sequence. 

Another embodiment of the invention is directed to metastatic 
sequences identified by the methods of the invention. Metastatic sequences 
5 are sequences associated with the presence or absence of a metastasis or 
related to the metastatic processor can be used in the therapeutic treatment 
of metastasis. M etastatic-related sequences include dominant metastatic 
sequences, recessive metastatic sequences, metastasis associated sequences, 
dominant oncogenes, recessive oncogenes and ceU cycle genes. These genes 

10 encode for example, proteins involved in cell cycle, signal processing, DNA 
reptication, growth regulation, inter and intra cellular signaling transcription 
control and translation control. Isolated sequences are useful in the 
treatment and for the detection of metastatic and other disorders. Disorders 
which may be treated comprise diseases involving proteins and sequences 

IS which are isolated by interaction with the sequences and proteins isolated by 
die method of the invention. Bodi malignant or nonmalignant disorders may 
be treated. Non malignant disorders include hyperplasia, dysplasia and 
hypertrophy. Examples of nonmalignant disorders include benign 
enlargement of the prostate, nodular hyperplasia, and benign prostatic 

20 hypertrophy. 

Treatment may involve gene replacement, gene targeting, 
antisense inhibition, gene expression or gene suppression. Gene replacement 
involves replacing a copy of a defective gene with another copy by 
homologous recombination. Gene targeting involves the disruption of a 

25 cellular copy of a gene by homologous recombination. Antisense inhibition 
exploits the specificity of hybridization reactions between two 
complementaiy nucleic acid chains to suppress gene expression. Cloned 
genes can be engineered to express RNA fi-om only one or the other DNA 
strands. The resultant RNA hybridizes to the sense RNA and inhibit gene 

30 expression. Gene expression and gene suppression involve the introduction 
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of genes whose expression actively inhibits neoplastic Iransfonnation and 
metastasis. 

Another onbodiment of the invention is directed to nucleic 
acids which comprise a sequence identified by the methods of die invention. 
5 The nucleic acid may be DNA, RNA or PNA and may be used as a 
diagnostic tool in the treatment of neoplastic disorders and malignant tumors. 
The nucleic adds may comprise additional sequences such as promoters, for 
expression of a sense or antisense message, recombination sequences for 
gene targeting, selectable markers for transfections, or replication origins for 
10 passage in a prokaiyotic or eukaiyotic host such as animal cells, bacteria or 
yeast 

Another embodiment of the invention is directed to nucleic 
acids which comprise sequences identified by the method of tfie invention 
such as, for exanq)le, the caveolin, ABP280 (actin binding protein 280), die 
15 lysyl oxidase gene, and the nmb gene (clone 29), and otfier sequences listed 
in Figure 12 and Figure 13. Nucleic acids comprising a sequence 
corresponding to these genes may be used in treatment or diagnosis and in 
diagnostic kits for screening biological samples for the presence or absence 
of metastasis or metastatic potential. Treatment may involve using the 
20 sequences in gene therapy, including gene ablation, gene expression and 
antisense suppression. Diagnosis may involve genotypic analysis of samples 
to determine the existence and expression levels of the expressed sequences. 

Another embodimoit of the invention is directed to the use of 
caveolin gene and protein in the isolation of oncogenes and in the tieatinent 
25 of neoplastic disorders such as, for example, prostate cancer. Caveolin is an 
integral membrane protein and a principal component of caveoiae. Caveolae 
are small invaginations at or near the plasma membrane of most smooth 
muscle ceUs and may function as a component of specific signal transduction 
pathways. Surprisingly, caveolin expression increases in metastatic human 
30 prostate cells as compared to human primary prostate timiore. 
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As caveolin expression correlates with metastasis, application 
of biological technologies designed to block the activity of caveolin or the 
function of caveolae may have therapeutic benefits for the treatment of 
neoplastic disorders such as human prostate tumors. Specific treatment 
S ^proaches using caveohn may include Ae delivery of antisense or dominant 
negative caveolin sequoices using expression or viral vectors; as well as the 
use of specific anti-caveolin antibodies. Additional approaches could also 
target the cavoeolae, but are not specifically based on caveolin fimction. 
Additional protein and non-protein components of caveolae could also be 
10 taigeted for abrogation or die local or systemic administration of nutritional 
or biological agent may also be used. For example, caveolae are extremely 
rich in cholesterol and disn^tion or depletion of this molecule may alter the 
fimction of caveolae. 

Another embodiment of die invention is directed to methods 
IS for treating a neoplastic disorder comprising administering a 
phamiaceutically effective amount of composition containing a nucleic acid 
having a sequence identified according to the methods of this invention, its 
expression product or fingments of either. The nucleic acid may be in the 
form of a sense or antisense singje-sbanded or double-stranded nucleic acid. 
20 The composition may be combined with a pharmaccutically acceptable 
carrier such as water, alcohols, salts, oils, fatty acids, saccharides, 
polysaccharides administered by injection, puhnonary absoiption, topical 
^plication or delayed release. More tfian one carrier may be used together 
to create a pharmaceutical with desirable properties. 
25 Another embodiment of the invention is directed to a kit or 

diagnostic acid for screening biological samples for detection of metastasis, 
neoplasia or kits comprise sequences isolated according to the methods of 
the invention and reagents and materials usefiil in such kits, such as, for 
example, buffers, salts, preservatives, and earners, all of which are well 
30 known to those of ordinary skill in the art. Kits are usefiil for the analysis 
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of tissues to screen those for the detennination of noinial, nonmalignant 
neoplastic or malignant cells. Kits may comprise additional reagents useful 
for the extraction of nucleic acids from a tissue sample. Reagents for 
analyzing the nucleic acid extracted from a tissue sample such as polymerase 
5 chain reaction reagents and Southern blots reagents may also be included. 

The following experiments are offered to illustrate 
embodiments of the invention and should not be viewed as limiting the scope 
of the invention. 

Examples 

10 Exan^le 1 Production of Mouse Prostate Reconstitution Tumnrs anrf 
Metastasis. 

Mouse Urogenital Sinus (UGS) tissue was isolated from 17 
day old mice embiyos. Each isolated UGS was digested with 1% trypsin for 
three hours at A'C. The trypsin was inactivated by the addition of fetal calf 

15 serum. UGS cells were digested witfi 0. 1 25% coUagenase for 1 .5 hours, 
counted and mixed at the appropriate cell rations prior to infection with 
retrovirus in the presence of polybrene. Retioviruses used include 
Zipras/myc-9. Control experiments were performed using BAGa virus. 
After a two-hour infection, the infected cells were centrifiiged and individual 

20 reconstitutions containing 1.5 x 10« cells produced by resuspending the cells 
in rat tail collagen at a density of 6.0 x 10' cells per ml. Aliquots of the 
infected UGS cells were placed in (DME) with 10% fetal calf serum 
ovMBight at 37"C, 5% CO2. 

The next morning each cell/collagen reconstitution was 

25 implanted under the renal c^sule of an adult male +/+ animal. 
Reconstitutions were harvested from the mice five weeks later when they 
showed signs of obvious disti^ess from the tiunor burden. Metastasized 
timiors were isolated from the same mice at sites outside the renal capsule. 



wo 97/18454 



PCT/US96/18567 



29 

Isolated tumors and metastasises were either stored in liquid nitrogen or in 
preservatives such as 10% buffered formalin. 

CeU lines were derived from fresh tumors by mincing a small 
portion of the primary metastatic or nomnetastatic tumor and placing each 
5 in explant culture in Dulbecco's Modified Eagle Medium (DMEM) 
supplemented with 10% fetal calf serum. Cells which grow from each 
explant were propagated in DMEM and 10% fetal calf serum. 

For histological analysis, a portion of a fresh tumor was fixed 
in 10% buffered formalin and embedded in paraflBn for sectioning and 
10 staining witfi hematoxylin and eosin (H&E) or immunohistochemical 
staining, bnmunohistochemical localization of cytokeratins was detected 
using polyclonal cytokeratin antiserum A575 (Dake Co.; Carpinteria, CA) 
and Vectastain ABC kit (Vector Laboratories; Burlingame, CA). 

Example 2 Isolation of C-DNA for DD-PCR 

15 Total ceUular RNA was isolated by ultracentrifugation through 

cesium chloride. Briefly, up to one gram of cells from culture, tumors or 
organs was placed into 4 ml of ice-cold GIT buffer (4M guanidine 
isothiocyanate, 0.025 M sodium acetate, 0. 1 M p-mercaptoetfaanol) and 
homogenized in a tissue homogenizer (Polytron or equivalent). The 

20 homogenate was carefiiUy layered over 4 ml of 5.7 M CsCl, 0.024 M sodium 
acetate (1.8 g CsCl per ml) in a centrifuge tube. The layers were centrifuged 
at 35,000 RPM for 18 hours in a SW50. 1 rotor. DNA was collected from 
Ihe interface between die cushion and die supernatant, diluted two folds with 
water, added to 2.5 volumes of edianol and spooled out on a glass rod. RNA 

25 that formed a pellet on the bottom of the CsCl layer was resuspended, and 
once extracted with an equal volume of phenol xhloroform (1:1), twice with 
chloroform and precipitated wifli ethanol and resuspended in 
diethylpyrocarbonate treated water. The concentration of DNA and RNA 
were be determined by absorption at 260 nanometers. 
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Example 3 Differential r Hsplav Polvmprase Chain Rparrinn 

mRNA isolated from pnmaiy tumors or metastasis was reverse 
tianscribed with one of the primers and subjected to DD-PCR using the same 
primer as both the forward and reverse primer. A set of 24 primers 
comprising short oligonucleotides were used for both the reverse 
transcription of mRNA into c-DNA and for differential display polymerase 
chain reaction. The sequence of the primers used are shown in Table 1 

Table 1 



Primer No. 


Sequence 


1 Sequence number 


1 


5'.TGACAATCG.3' 


(SEQ. ID. NO. 1) 


2 


5*-AGCTAAGGTC-3' 


1 (SEQ. ID. NO. 2) 


3 


5'-TCTGCGATCC-3" 


(SEQ. ID. NO. 3) 


4 


5'-ATACCGTTGC-3' 


(SEQ. ID. NO. 4) 


5 


^ - 1 AC tiAACjGTG-3 


1 (SEQ. ID. NO. 5) 


6 


5'-TGGATTGGTC-3' 


1 (SEQ. ID. NO. 6) 


7 


5'-CTTTCTACCC-3' 


(SEQ. ID. NO. 7) 


8 


5'-GGAACCAATC-3' 


(SEQ. ID. NO. 8) 


9 


5'-TGGTAAAGGG-3* 


(SEQ. ID. NO. 9) 


10 


5'-TCGGTCATAG-3' , 


(SEQ. ID. NO. 10) 


11 


5'-CTGCTTGATG-3' 


(SEQ. ID. NO. 11) 


12 


5'-GATCAAGTCC-3' 


(SEQ. ID. NO. 12) 


13 


5'-GATCCAGTAC-3' 


(SEQ. ID. NO. 13) 


14 


5'-GATCACGTAC-3' | 


(SEQ. ID. NO. 14) 


15 


5'-GATCTGACAC-3' 


(SEQ. ID. NO. 15) 


16 


5'-TTAGCACCTC-3' 


(SEQ. ID. NO. 16) 


17 


5'-ACCTGCATGC-3' 


(SEQ. ID. NO. 17) 


18 


5'-GCTATACTGC-3' 


(SEQ. ID. NO. 18) 


19 


5'-AGTTGCCAGG-3' ( 


(SEQ. ID. NO. 19) 
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20 


5'-AAGCCGTGTC-3' 


(SEQ. ID. NO. 20) 


21 


5'-TCAACGCTCA-3' 


(SEQ. ID. NO. 21) 


22 


5'-TGTTCGAATC-3' 


(SEQ. m. NO. 22) 


23 


5'-CGAGTCAGAC-3' 


(SEQ. ID. NO. 23) 


24 


5'-TATGAGTCCG-3' 


(SEQ. ID. NO. 24) 



PGR was performed using standard conditions with 40 cycles 
of denaturation at 94 ""C for 40 seconds, annealing at 40''C for 2 minutes, and 
elongation at 72 °C for 35 seconds. After PGR, the products were analyzed 
with non-denaturing polyacrylamide gel electrophoresis (PAGE) at 12 watts 

10 for 15 hours. Bands which differed between test and control samples were 
eluted from the gel, subjected to reamplification by PGR and cloned. 
Polyacrylamide gel electrophoresis of DD-PCRs, and the accompanying 
RNA blot analysis showing the isolation of sequences with substantia] 
similarity to nmb and TGF-P is shown in Figure 6 and Figure 7 respectively. 

15 Additional sequences isolated by this method show substantial similarity to 
lysyl oxidase, actin binding protein, ubiquitin activating enzyme El, a- 
actinin, and P34 ribosomal binding protein sequence (Figure 8). Differential 
expression of caveolin was demonstrated by DD-PCR followed by PAGE 
(Figure 9). 

20 Example 4 d53 Allelotvpe Determination , 

The p53 allelotype of a cell sample was determined by PGR. 
Briefly, nucleic acid is extracted from a tissue sample or a cell culture 
sample. An aliquot of nucleic acids in placed in 45 fil aliquot of a master 
mix ^ch contained a final concentration of 0.2 mM of each dATP, dTTP, 

25 dGTP, dGTP, 1.5 mM MgClj, 0.5 unit Taq polymerase, 0.05 ^M of each of 
two primers set specific for the normal wildtype allele of p53 (5'- 
GTGTTTCATTAGTTGCCCACCTTGAG-3', SEQ. ID NO. 25; 5'- 
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AGAGCAAGAATAAGTCAGAAGCCG-3', SEQ. ID NO. 26). A control 
set of primers specific for the fibroblast growth factor-7 gene was used to 
monitor the polymerase chain reaction experiment (5*- 
ACAGACCGTGCTTCCACCTCGTC-3', SEQ. ID NO. 27; 5'- 
5 CCTCATCTCCTGGGTCCCTTTCA-3'. SEQ. ID N0.28). One ^l of the 
reaction from the first rowid of PGR was used as the starting material for a 
second round of PGR using a second set of wildtype p53 specific primer (5'- 
GTGGGGGGGATGGGCATATA-3', SEQ. ID NO. 29; 5'- 
ATGGGAGGGTGCCAGTCCTAAGCC-3*, SEQ. ID NO. 30). This second 
10 round of PGR was also monitored using a control set of primers specific for 
the fibroblast growth factor-7 (5'-ACAGACGGTGGTTCGACCTCGTC-3', 
SEQ. ID NO 27; 5'-GCTGATGTCGTGGGTGGGTTTGA-3'. SEQ. ID NO 
28). 

After PGR the products were analyzed with non-denaturing 
15 polyaaylamide gel electrophoresis (PAGE) at 12 watts for 15 hours. Bands 
which diflfered between test and control were eluted from the gel, subjected 
to reamplification by PGR and cloned. 

Example 5 Induction of cell lines with TGF-01 Influence Cellular npni. 
Expression- 

1 48 1 -PA cells were grown overnight in DME supplemented 
with 10% fetal calf serum overnight at 3VC, and 5% GOj. Induction was 
performed by treatment with TGF-pi at a concentration of 2 nanognuns per 
ml. The treated cells were returned to die incubator and cidtured for 12 
hours. After induction, cells were washed in phosphate buffered saline and 
25 harvested and concentrated by centrifiigation. 

RNA was extracted fitmi treated and untreated cells and 
subjected to DD-PGR. Differentially expressed bands detected by DD-PGR 
were clmed and differential e:q>ressions were confirmed using RNA blots 



wo 97/18454 



PCT/US96/18567 



33 

(Figure 10). Subsequent cloning and sequencing identified the bands as 
ABP280orfilamin. 

One gene isolated showed differential expression in cells 
induced by TGF-fi (Figure 1 1, clone 29), while a control probe on the same 
5 cell line showed no difference in expression levels (Figure 1 1, GAPDH). 

Example 6 Metastatic Sequences Isolated . 

Using the methods of Examples 1, 2, 3, 4, and S, a plurality of 
metastatic sequences were isolated and sequenced. The expression of the 
metastatic sequences in primaiy cells and in metastatic cells were determined 
10 using RNA blots. The nucleic acid sequences of other isolated sequences are 
listed in Figure 12. Sequence analysis and expression analysis was 
performed on the isolated cloned and the results of these studies are 
summarized in Figure 13. 

Example 7 Caveolin Immunoassay in Human Prostate Cancers . 

IS Primaiy site human prostate tumors and metastases were 

isolated and analyzed for caveolin expression by immunoassay. The results 
of the ass^ is shown in Table 3. Metastases shows higher levels of caveolin 
proteins in metastases than in primary tumors. Inununohistology of tissue 
sections reveals both elevated levels and distinct distribution of caveolin 

20 protein in metastatic human prostate when compared to a primaiy human 
prostate tumor (Figure 14). 



Table 3 



Patients 


Primaiy-site 


Metastases in lymph 
node 


1 


-f 




2 


++ 


+++ 
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5 



3 




-H-+ 


4 


-H- 


-H- 


5 


-f 


+ 


6 


■H- 




7 


++ 


+++ 


8 


+ 




9 






10 


+ 


+ 


11 


+ 


+ 


12 


++ 


++ 


13 


+ 


-f 


14 


-H- 


-M-f 



Otber embodiments and uses of the invention will be apparent 
15 to those skiUed in the art from consideration of die specification and practice 
of the invention disclosed herein. The specification and examples should be 
considered exemplary only witii the true scope and spirit of the invention 
indicated by the following claims. 
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I Claim: 



1. 



A method for identifying a metastatic sequence comprising the steps 



of: 



5 



a) 



transfectuig an oncogenic sequence into a mammalian cell to 
fonn a population of transfected cells; 



b) 



introducing transfected cells to a primary site of a host 
mammal; 



maintaining said mammal for a period of time sufficient to 
develop a metastasis at a secondary site; 



10 



d) 



amplifying expressed sequences of the transfected cells and 
expressed sequences of the metastasis by differential-display 
PGR; and 



e) 



comparing tiie amplified sequences and identifying the 
metastatic sequence. 



IS 2. , The method of claim 1 wherein the mammalian cell is transfected by 
calcium phosphate transfection, viral transduction, lipofection, dextran 
sulfate transfection or electroporation. 

3. The method of claim 1 wherein the oncogenic sequence is a sequence 
of the gene that expresses the oncoproteins p21, p34, p53, myc, ras or src. 
20 4. The method of claim 1 wherein the oncogenic sequence is a 
metastatic sequence. 

5. The method of claim 4 wherein the metastatic sequence is a sequence 
of the gene that expresses cyclin Dl, caveolin or TGF-pi. 

6. The method of claim 1 wherein the oncogenic sequence is a gene 
25 ablation sequence specific for the gene tiiat expresses the protein TGF-pl, 

cyclin Dl, p21, p34, p53, lysyl oxidase, caveolin, actin binding protein, 
ubiquitin activating enzyme El, nmb or a actinin 3. 

7. The method of claim 1 wherein the manunalian cell is treated with a 
metastatic agent that alters gene expression before or after transfection. 
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8. The mefliod of claim 8 wherein the metastatic agent is benzanthracene 
(BA), dimetiiyl benzanthracene (DMBA) or S-azacytidine. 

9. The mediod of claim 1 wherein the mammalian cell is a primary or 
established cell line. 

5 10. The method of claim 1 wherein the mammalian cell is derived from 
urogenital sinus tissue. 

1 1. The method of claim 1 wherein the mammalian cell is a fetal cell, 

12. The method of claim 1 wherein the mammalian cell contains a 
genetically ablated endogenous gene wherein said gene is TGF-fil cyclin 

10 Dl p2l p34, p53, ras, myc and homologs thereof 

13. The method of claim 1 wherein the mammalian cell is derived from 
the same species as the host mammal. 

14. The method of claim 1 wherein the mammalian cell and the host 
mammal are histocompatible. 

15 15. The method of claim 1 wherein the mammalian cell and the host 
mammal are genetically matched. 

16. The method of claim 1 wherein the transfected cell is maintained in 

vivo or in vitro, 

17. The method of claim 1 wherein a collection of the expressed 
20 sequences is obtained from cells at the primaiy site of the host mammal. 

18. The method of claim 1 wherein a collection of the expressed 
sequences is obtained from a cell line of immortalized transfected cells. 

19. The method of claim 1 wherein the transfected cells are introduced 
to the primary site by subcutaneous implantation. 

25 20. The method of claim 1 wherein the host mammal is a mouse, a rabbit 
or a primate. 

21. The method of claim 1 wherein the host mammal is an syngeneic, 
xenogeneic, immunocompromised or transgenic host mammal. 

22. The method of claim 1 wherein the host mammal has reduced 
30 expression of 7UF-/?. 
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23. The method of claim 1 wherein the primary site is the renal capsule, 
the prostate or the testis. 

24. The method of claim 1 wherein the secondaiy site is selected from the 
group of sites consisting of lung, kidney, liver, lymph nodes, brain, bone, 

S testis, spleen, ovaries and mammary. 

25. The method of claim 1 wherein differential display PGR is performed 
with an anchor primer and a variable primer. 

26. The method of claim 23 wherein the anchor primer comprises a 
polythymidine sequence and a dinucleotide sequence connected to a 3*- 

10 terminus. 

27. The method of claim 26 wherein the polythymidine sequence 
comprises between about 5 to about 30 thymidines. 

28. The method of claim 26 wherein the dinucleotide sequence is selected 
from the group of sequences consisting of AA, AG, AC, AT, GA, GG, GC, 

15 GT, CA, CG, CC and CT. 

29. The metiiod of claim 25 wherein the anchor primer or the variable 
primer comprise a detectable moiety selected from the group consisting of 
radioactive moieties, phosphorescent moieties, magnetic moiedes, 
luminescent moieties and conjugatable moieties. 

20 30, The method of claim 25 wherein the anchor primer and the variable 
primer have a common sequence. 

3 1 . The method of claim 1 further comprising the step of treating the host 
mammal with a metastatic agent. 

32. The method of claim 3 1 wherein the metastatic agent is a retinoid. 
25 33. The method of claim 1 wherein identifying comprises determining the 

nucleotide sequence or expression product of the metastatic sequence. 

34. The meAod of claim 1 wherein the metastatic sequence identified is 
specifically expressed in metastatic or non-metastatic cells. 

35. A metastatic sequence identified by the method of claim 1 . 
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36. The metastatic sequence of claim 35 which is a sequence which 
mcodes TGF-pl, CyclmDl, lysyl oxidase, caveolin, actin binding protein, 
ubiquitin activating enzyme El, nmb, a-actinin 3 or homologs thereof. 

37. A method for identifying a metastatic sequence comprising the steps 
5 of: 

a) pretreating a mammalian cell with a metastatic agent to form 
a population of cells predisposed to metastasis; 

b) introducing the pretreated cells to a primary site of a host 
mammal; 

10 c) maintaining said mammal for a period of time sufficient to 

develop a metastasis at a secondary site; 

d) treating cells of the primary or secondary sites with a 
genotoxic agent; 

e) amplifying expressed sequences of treated cells by 
15 differential-display PGR; and 

f) identifying the metastatic sequence. 

38. The method of claim 37 wherein the metastatic agent is an oncogenic 
sequence and the mammalian cell is treated by transfection with the 
oncogenic sequence. 

20 39. The method of claim 37 wherein the metastatic agent is TGF-pl, 
Cyclin Dl, p21, p34, p53, lysyl oxidase, caveolin, actin binding protein, 
ubiquitin activating enzyme El, nmb or a-actinin 3, and the mammalian cell 
is treated by contact with the metastatic agent 

40. The method of claim 37 wherein the genotoxic agent is 
25 benzanthracene (B A), dimethyl benzantiiracene (DMBA) or 5-azacytidine. 

41. The method of claim 37 wherein the metastatic agent and the 
genotoxic agent are the same. 

42. The method of claim 37 wherein the expressed sequences amplified 
are compared to exin^ssed sequences amplified fi-om mammalian cells 

30 before pretreatment to identify the metastatic sequence. 
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43. The method of claim 37 wherein the expressed sequences amplified 
are compared to expressed sequences amplified from pretreated cells to 
identify the metastatic sequence. 

44. The method of claim 37 wherein the expressed sequences amplified 
are compared to expressed sequences amplified from cells obtained from the 
primary site or cells obtained from the secondary site. 

45. A nucleic acid sequence identified by the method of claim 37. 

46. A method for identifying a metastatic sequence comprising the steps 
of: 

a) treating a mammalian cell with a metastasizing agent to form 
a population of treated cells; 

b) introducing treated cells to a primary site of a host mammal; 

c) maintaining said mammal for a period of time sufficient to 
develop a metastasis at a secondary site; 

IS d) amplifying RNA sequences of treated cells and RNA 

sequences of the metastasis by differential-display PGR; 
e) comparing the amplified sequences and identifying the 
metastatic sequence. 

47. The method of claim 46 wherein the metastatic agent is a chemical 
20 compound, a nucleic acid, a protein or a combination thereof 

48. The method of claim 47 wherein the chemical compound is a 
benzanthracene, dimetiiyl benzanthracene, or 5-azacytidine. 

49. The method of claim 47 wherein the nucleic acid contains an 
oncogenic sequence. 

25 50. The method of claim 47 wherein the protein is p53, myc, ras, caveolin 
orTGF-pi. 

5 1 . The method of claim 46 wherein the mammalian cell is transfected 
with an oncogenic sequence before or after treatment. 

52. The method of claim 46 wherein the mammalian cell is a cell line. 
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53. The mefliod of claim 46 herein die mammalian cell is derived from 
lymphatic tissue, hematopoietic cells, reproductive tissues or urogenital sinus 
tissue. 

54. The method of claim 46 wherein the mammalian cell is a fetal cell. 
5 55. The me&od of claim 46 wherein the mammalian cell is derived from 

. a transgenic animal. 

56. The method of claim 46 wherein the primaiy site is the renal capsule, 
the prostate or the testis. 

57. The method of claim 46 wherein the secondary site is selected from 
10 file group of sites consisting of lung, kidney, liver, lymph nodes, brain, bone, 

testis, spleen, ovaries and mammary. 

58. The method of claim 46 wherein differential display PCR is 
performed using an anchor primer and a variable primer. 

59. A metastatic sequence identified by the method of claim 46. 

15 60. A diagnostic kit for screening a biological sample for the presence or 
absence of metastasis comprising a metastatic sequence identified according 
to the method of claim 46. 

61. A method for treating a metastatic disorder comprising administering 
a composition containing a therapeutically effective amount of a metastatic 

20 sequence or the expression product of said metastatic sequence to a patient 
wherein said metastatic sequence was identified according to the method of 
claim 46. 

62. The method of claim 61 wheiein said metastatic sequence is selected 
from Ae group consisting of TGF-fil CycUn Dl, p21, p34, p53, lysyl 

25 oxidase, caveoHn, actin binding protein, ubiquitin activating enzyme El, 
nmb, aactinin 3 and homologs thereof. 
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CL-1#2 

AA l i l f TTTTTTCGACGOCCCAACGGAA l 1 i 1 i 1 1 1 i I CGACCX}CCCAACGGAATTTTT 
imTCGACGGCCCAACCKKiAATTCGGCnAGCTAAGGTCACCCAGACTTCATOGACT 
TGTCTATmcnGCCCAAAGGGATAGnCCTCAGGTAmGGGGACAGCATO 
TTGCAOGAOCTATGCCTGTGTGTTTGTGCtAAGTTGATACmCTGCGATGATCT^ 

(SEQIDN0.3I) 

CL-I0#3 

TACCATCGGAGAAAGAAGACCAAGCAAGGCTCAGGCAGCCACCGCCTGCTTCGCACT 
GAGCCTCCTGACTCAGACTCAGAGTCCAGCACAGACGAAGAGGAATTTGGAGAATTG 
GAAATCGCTCTCGTTTTGTCAAGGGAGACTATCCCGATGCTGCAAGATCTGCTGTCCCT 
CTGGCCmGTCATCCTCGCGCCTGCGTTGTOGCCTCTGTGGGCTTGGTGTGGAGCAAA 
TGGCTCTCAAGGAGGACTGAGTCTCAAGGAAATT (SEQ ID NO. 32) 

CL-llA#5 

AGCTAAGGTCAGGAGGTGTCTGAAGAATTGGCTGATGCATGGCAGGGATGTTGTTGAC 
CTGCTTTTAGAACAATACTTCCATTTAATTATAGCATATCTTATGTGTGTATTAAAGCA 
GAGCCGATCTGGTGGGGCTCATTAAGTAAATGTACTTACTGCAAAAGGTTCAACTGGT 
GACCCCAGTTTTCCCCAGAAGCAATATGATAGGACAGAGGCGACTCCTGCAAGTTGTC 
TCAGACTTCACACATACATTGTGACATTCTCTGAGCATGTGCACTGTACATGATATGAC 
ACTATCAA (SEQ ID NO. 33) 

CL-nC«2 

AGCTAAGGTCCACTACCTTGTGAAGATGTATAAACACCTGAAATGTAGAAGCGATCCG 
TATGTCAAGATCGAGGGGAAGGACGCTGACGACTGGCTGTGTGTGGACTTTGGGAGTA 
TGGTGATCCATTTGATGCTTCCAGAAACCAGAGAAACCTATGAATTAGAGAAACTATG 
GACTCTACGTTCTTTTGATGACCmGCTAAGCCGAATCAGCACACTGGCGGCGTTACT 
AGTGGATCGAGCTCGTACAGCTGATGCATAGCTTGAGTATCTATAGGTTACTAATAGC 
TGGCTATCATGTCAAGCGTTC (SEQE3N0. 34) 

FIG. 12A 
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CL-12«1 

AOCTAAGGTCAAAATAAAAGCrrCAAGATGACATCAGTCCCATTTGTCCTAAGTCCTGG 
TGnGTATGGATGGTAAOCAOCAGCCAAmTGGTGACAGGTGATAGATCCAATTTGT 
TAACATTTCTCCATCTCTAAGCCATCCTTAAAGAAAATCATGAATGGAGTCACACCAT 
CTTCACGGTAGTCCAGGAGAGCAACCATACCATCTGGATTCATGTTTCACCAATAAAA 
ACTGGTAGTTATTGAATTAGCAAOGATGTOCTACTCTCTGCAGCTCAGC 

(SEQIDN0.35) 

CL-13#I 

AGCTAAGGTCTCATGCAATGGAACTTAATTCTTAGAACTGTAAGAATTACATCAAACA 
TAAAAGCCTCCCTATTAATGTAGTCCACAAAACTGGCAGGTATATATGCCTTCTGAAT 
TTGTCTCCAGTGACTTTGGTAAATCTAACTAAATTmAAAAATTCTTAATGAAm 
CGTCAACAACAACCACCTCTTGGAAAATTAACCCTTGCAGTGTCTGTGTTAGACTCAG 
AAGTCAA (SEQIDN0.36) 

CL-14#4 

GAATTCGGCTTAGCTAAGGTCAGCGTGAAGTTTAAGCAGACATGAGTCTGAAACAGTC 
TCATGACACATCTGATAGGATTTTTTAAGACTGCCTGGCTTAGTCTTACTGCTGTTAGT 
GTATATTAGGTGTTGTACACATTATAAAGAAAATTATGTCTCATTATCTTGTTTAAGTC 
AAGGAAAATAGAGAACTTTGGTCAAAT (SEQ ID NO. 37) 

CL-in 

GAATTCGGCTTAGCTAAGGTCAGCGTGAAGTTTAAGCAGACATGAGTCTGAAACAGTC 
TCATGACACATCTGATAGGATTTmAAGACTGCCTGGCTTAGTCTTACTGCTGTTA 
GTATATTAGGTGnGTACACATTATAAAGAAAATTATGTCTCATTATCTTGTTTAAGTC 
AAOGAAAATAGAGAACTT 

(SEQ ID NO. 38) 

CL.2#3 

GAATTCGGCTTAGCTAAGGTCAAAATACACGGATTGCAATCACTmCTAAACAA^ 
AAACAAAGTAACTGCTGAGGTTAGCAAAGATGAGTTCTCGTCATACTGCCTTGTACTG 

FIG. 12B 

SUBSTITUTE SHEET (ftULE 26) 
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TTTTGTGAACTGTGTTATTAAAAATCTGAGCTTAACAAAATCmACAAGTCArc^ 
GAAAACAOCAmOGCCAATAAOAGmAATtCCACACCAGTGAGACCTTAGCCT 

(SEQIDNO. 39) 

eL-2#4 

GAATTCGGCTTTCTGCGATCCACTCmGAAGCTATTOGCAAGATATTCAGCAACATCC 
GCATCAGCACOCAGAAAGAGATATGAGGGACAmCAAGOATOAAAOGTTTTTTTCCC 
CCCTTACTAmCCTTGGTGCCAAmCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 
OGTTTGTCTTGATCAAOAACAAAGAATTCAnCCCACCATTCTCATATATACT^^ 
TCTTCTT (SEQIDNO. 40) 

CL-3#l 

GAATTCGGCmCTGCOATCCACTCmGAAOCTATTGGCAAGATATTCAGCAACATCC 
GCATCAOCACGCAOAAAOAGATATGAOOGACAmCAAGGATQAAAGGTTTTm 
CCCTTACTATTTCCTTOGTGCCAATOCAAGTTOCTCTCOCAGCAGCAAAmATGAAT 
GGmOTCTTGATCAAOAACAAAOAATTCATTCCACCATTCTCATATATCTACGTCTCT 
TCTAG (SEQIDNO. 41) 

CM#! 

GAATTCGGCmCTGCGATCCTAGAGCAGGTAAGTGAAGAAGGCCAGTAAGTmAAG 
GATGGCCTTGTTGCCnCTATCAAGTTCTCTGGGACmGTAAT^ 
GATACATGGTTATGGTCAGAAGGCCTCTTCTCCCTT (SEQIDNO. 42) 

CL-4#2 

AGCTAAGGTCCGGACTCTATGGCATGACCCCAAAAACATTGGCTGGAAAGATTACACT 

GCCTACAGGTGGCACCTGATTCACAGGCCTAAGACAGOCTACATGAGAGTCTTAGTGC 

ATGAAGOAAAGCAAGTCATOGCTGACTCAGGACCAAmATGACCAAACCTACGCTG 

GTGGACG(jCTGG<3CTGmGTCTTCrCCAAGAGATGGTCTATT<n'CGGACCTCAAGT^^ 

GAGTOCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 

(SEQDNO. 43) 

FIG. 12C 

SUBSTITUTE SHEET (RULE 26) 



wo 97/1 8454 



PCT/US9«/18567 



16/63 



CL-SA#4 

TOACCATCOAOTOCATCAOCCTCATCGOGCTOGCCOTCOOOAAOOAOAAATTCATOCA 
OOATOCTTCAOATOTOATOCAOCTATTOTTOAAOACACAOACAOACTTCAATOATATO 
OAAOATOACOACCCCCAOATTTCTTACATOATCTCACSCATOOGCCAGGATGTOCAAAA 
TCTTGOOAAAGAATTCCAOCAOTACCTTCCCGTOGTTATGGGGCCGCTGATGAAOACT 
GCTTCAATTAAOTCCTOAOTGCCTCTAGACACCAOOACATOAOATATOAOGTA 

(SEQIDN0.44) 



TOACCATCOTOTAGTTGOTOTGCTTGTTGTCGAAGATOAGOGCCTCCTOOATGAGCTG 

GTGCTGCTOCTCCAGCAOGTCCAGGCTGGGCnOTAGTCCACOATOCTGCGCTCGTAC 

TGCTTCAOGTGGCTCAGCTOGTCTTCCAOAGTCCCOTTCATCTCAATOGAGATGCGCCC 

GATCTCCTCCATCTTAOTCTOOATCCACOOCCCCACCATAnGOCTTGOCTGGCGAACT 
GTCOOCGAAGGCTOCATTGOATTGCT 

(SEQmNO.45) 



CL-7#4 

TGACCATCOAACACCCCAACACTCTCCACTACCTGCCATTTCTTCCAGCCTTATCCACA 
CCACCCCOTTTCTCCTGAAGACTGATTTGCTTAGCAACTGCACTGAGCCAACCCTGAA 
GACACATOATTATTOGTTGGOCTCCATTAAACAACAAGCCTAGTOCTTGGGAAGGGGG 
GTGOOGAOGOOAAGAGACGTGAOAAGCATGTTGGCGTAGACCTTGAGGCATGGATGA 
AGCATCTGCCOGCCTGACCTOGTACAGGTGGCATCTGCACTGCAGCAAGGC 

(SEQDK0.46) 



FIG. 12D 
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wo 97/18454 



PCT/US9d/ia567 



17/ 63 



CL-8#2 

tgaccatcgaagtck:aaaogaaatgacttgatttcatoaagtatctccagaagtaacg 
ctttgtmctgcatcctgaactttattcccagtgaagagctgaaaatctggacgctca 
aaaaatggaagcactttggagagagcccttaactctatcaggtacaggaagtacaag 
ttcctcagccttcgtggoccttctccttcagtcagaatccatcaaaggtgctggaactc 
tgtgacattgtgacccattctttcagccagtatctgtaagatac 

(SEQIDN0.47) 

CL.9#I 

GGGAACGAATGATCTGGAACTGTGGCTTGTAGACAACCCAAATATCTTAGGTAGGTAA 
GAAATTCCAGCATCACACTATATAGGAAATACTGTOCGAAACTGACAGTTAACTGTOC 
ACAAAGTTCAATOGCTTCAAAATAATGTATAAAGGATAAOAAGAAACCAGTTTACCAT 
TTTGGT ATTATmOGTTGCmGTATAACTTCAATAATTT (SEQ ID NO. 48) 



CL-54A#2.-SP 

GGGAACGAATGATCTGGAACTGTGGCTTGTAGACAACCCAAATATCTTAGGTAGGTAA 
GAAATTCCAGCATCACACTATATAGGAAATACTOTGCGAAACTGACAGTTAACTGTGC 
ACAAAGTTCAATGGCTTCAAAATAATGTATAAAGGATAAGAAGAAACCAGTTTACCAT 
mGOTATTATmGGTTGCmGTATAACTTCAATAATTT (SEQ ID NO. 49) 

CL-54A#2.-S0 

GACGTAAOCC (SEQ ID NO. 50) 



CCACAAAGCAAGCTTCTGTCTOGAGTACAGCTCCTGTGACTATGGGTACCACAGGGCC 

TTTGCGTGCACTGCACACACACAOGGATTGAGTCCTGGATGTTATGACACCTATGCGG 

CAGACATAGACTGCCAGTGGATTOATATTACAGATGTACAACCTGGAAACTACATTCT 
AAAOGTCAGTGTAAA 

RG. 12E 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCTAJS96/18567 



18/63 

CTATCAATOAA0OO0OAOATCACT0C5OTAAGTTCGAATGCCCTCA0GCAAGOTGGCC 
CACCCTTCCATTACTOAATTCAAAOATOOCACTOTTACTOTACGTTACTCACCCAGTGA 
AOCTOGCCTOCATGAAATOGACATTCGCTATOACAATATGCATATCCCAOOAAGCCCT 
CTOCAGTTCTATGTTOATTATGTCAACTGTGGCCACATCACTGCTTATGGTCC 

(SEQmNO.52) 

TTAGCACCTCGACCACGAAATGAOOAAOATOCAACAGACOTGOTGGGCCTOOCTCAO 

GCTGTAAACOCTCOOTCCCCACCTTCAOTAAAACAOAACAGCTTGGATGAAOACCTTA 

TOOGAAOCTAGCTTATGn^GCTOCTOOOOACCTOOCACCCATAAATOCTTTCATTOG 

OGOCCTTGCTGCCCAGOAAGTCATOAAOGCCTGCTCTGGAAAGTTTATGCCCATCATG 

CAOTGGTTGTACTTTGATGCTCTTGAATGTCTCCCAGAACGGACAAAGAGGCTCTOAC 

AGAGGAGAOTGCCTCCCACGTCAOAACCGTTACGATGCGCAOGTAGCTGTATTGGTCA 
GACTTCAGOAGAAGCTGAOAAGCAAA rSEO m Nn 



TTAGCACCTCCAATGGCTGGOTACCAGCCAGCCOCAATGTCCOCTCCACAAATTrOGA 

GTCTGTGAGGTACTGATTAACArrTTCTGCTGOCTGCTTGAAAAGGCCTTCAAATTCAT 

CCCGGGCCCACTOAAGAGTGTGTTCGATGQCATTGGGAAAOTTTTTCAGGGTACAAAT 

OGGOATGGATTTCTCTGGTOGATCCTOGCTAGACGTGATGOATTCTGTCAGQAAGGGG 
ATTACCACCTGCACOTTGCCCTTT 

(SEQIDN0.54) 

TTAGCACCTCACACTCACATOCCCTTCTACATAGAGACTGGTTAAACAOCCCTCCCTCC 

CTTGTCCCGACTTOACTTCCAGGCCCCTCTOCTTTCCTCTCACAACCACACCAGGTCTG 

ATGGAGTCCAGTGCCTGCAGTGACCCAACATAGACTGCACnrCACCTACCTACTGGA 

TGGTCCTGCAOCCCAOACGGCTGCTCTTCTTTCTCATGGAGTTTCTCTCCTGCCTGAGA 

TATGCTATCTGGTCTGCCCCTGTGTAGCTCCCATGGGATCCCTTAAAATCGATCCTTTT 
TTAA 

(SEQIDN0.5S) 

FIG. 12F 

SUBSTITUTE SHEET {RULE 26) 



wo 97/18454 



PCT/US96/18567 



19/63 

mOCACCTCGTGAGGAGACTGTTGTCCACAGGCCAOCTAGTGGTACCCTACTGAGAA 

GnGGGTmGGTmGmCCmGAAGGGTGGCTGTTAGAGGATGG^^ 

AATTCTTGATCTGmGTTGGTCTTGTmCAGTACTTmGCCAGT^ 

AGAGGGAAmGTATGCCTGTAATCTTGTTCTTGAGGTCAOAAATTCAAAACATTG^ 

AGCrmGTTGTAAAGGnAAACTGTGAATCCATATAGCAAATGCAGATCCTm 

GTGTAAACCACATTTCCTGCCTCAGCCTAAAGCACTGGTCATTT (SEQ ID NO. 56) 

ACCTOCATGCCTAAAGOAGTAGGCTTAGOGGTGGGGAGAGAGAAGGCATAGGCTTTT 

CTAGTTATACAAAGCTGTGTAAGGCAAGGTTCCTTTCTACTAAATGGTCAGCTGTCACT 

ACAmATACTmGTATGTCATAAACCCmCTTTCATTCCTCCCTGGGTAACCAGGA 

CAATCGGAGGGCAGTGTGTTACTGOGATTAGAGGACTAOCAATACTGGGTAACCCGCC 

TAAGCTGGAAGGTGACGTAATACGmcmAAAGATTCAGTCAGTCAAGCAGTTTAG 

CAATATCAAAATGTGTGGCTGTTTGGTCCAGTGTACACTGTT (SEQ ID NO. 57) 



GCTATCTGCGAAACTACAOAAAGGAAGACAGCTTGGCCCAOCGCGGTGAAGTTCAGA 
ATTCACTAGGTAGTTGTTGTTGGTTGACnGGAGGTAGCTGGGTAATCAACAGCTTTCA 
CTTTAGATTCAATGTGAACCGCAGAGTTACTCATGACCAAGAGTCTGGCAAACTCATT 
AATGCTGTTTAATACTTGTTTGATATTTmCACCTTTTGAGCCCT^ 
CAATATCAGmAGTAGCAACAGTACAGTTGCCAmAAATTGGmAGTTGCAGTATA 

(SEQ D NO. 58) 



GCTATCTGCGAAACTACAGAAAGGAAGACAGCTTOGCCCAGCGCGGTGAAGTTCAGA 
ATTCACTACKiTAGTTGTTGTTGGTTGACTTGGAGGTAGCTGGGTAATCAACAGCm 
CTTTAGATTCAATGTGAACCGCAGAGTTACTCATGACCAAGAGTCTGGCAAACTCATT 
AATGCTGmAATACTTGmGATATTTmCACCTmGAGC^ 

FIG. 12G 



SUBSTITUTE SHEET {RULE 26) 



wo 97/18454 PCT/US96/I8567 



20/63 

CAATATCAGTTTAGTAGCAACAGTACAGTTOCCATTTAAATTGGTTTAGTTGCAGTATA 

GCA 

(SEQIDNO. 59) 



OCTATACTOCAACTAAACCAATTTAAATGGCAACTOTACTGrTOCTACTAAACTOATA 
TTGAATTCTTTGGGAAAAGOGCTCAAAAGOTOAAAAAATATCAAACAAGTATTAAAC 
AGCATTAATGAGTTTGCCAOACTCTTGOTCATOAGTAACTCTGCGGTTCACATTOAATC 

TAAAGTGAAAOCTGTTGATTACCCAGCTACCTCCAAGTCAACCAACAACAACTACCTA 
GTGAATTCTGAACTTCACCGCGCTGOGCCAAGCTGTCTTCC 

(SEQIDNO. 60) 



GCTATACTGCCCACCACAnOCCACACTCOOAATGACATTTCTATAmrCACCTCCCC 

AGAmcCATTTCTTCATCGTAACTTCCAATGTGCTCAAAATATTTTTTAGATATAGAA 

AAAAGGCCTCCTGCAAAOGTOOOGGTCTTAATTGGGTAOOmCATCTTTCCTTCTTTG 

CTTCTCATGATCAGGAAGTGACTCCCAGCCAAAGOAAAGGCTCCAGTCAAAATTTCCA 

CGGTTATGGTTGCTrCCGTACGGAGAAGGCTTGTTGAATTCAAATGTGTTTAGATCTAT 
GGATGCGATGTCTCHJACTCACCACGGCA 

(SEQIDNO. 61) 



GCTATACTGCTGAAOOAGATCATTTTOGTOOATOATGCTAGTOTAGACGACTACGTGC 

ATQAAAA0CTOOA(JOAATACATAAAACA0TTTTCTATT0TGAAAATAGTCAGGCAGC 

AAGAAAGGAAAGGCCTGATCACCGCGCGGTTGCTAGGGOCAOCTGTAGCAACTOCCG 

AGAC0CTCACOnCTTAOATOCTCACTGTOAGTOCTTCTATGGCT(}GCT0GAACCT(n-G 
CTGGCCAOOATAGCTGAGAACTACACTGCCG- 



AGTTGCeAOOOOOCAGCTCACGOCOCAGCTCATCCTCTGTOATGTAATTCTTATCTCC 
A(}CCAGGATCTTGAAGGAA(}CCATOACCTGATCTGCAGTATCAGTATCTGCCGTCTCT 

FIG. 12H 
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CGGGACATAAAGTCGATGAAGGCCTGGAACGTCACTACCCCCAAGCGGTTGGGGTCT 
ACAATGCTCATGATTCOGGCAAACTCTGCCTCTCCCATGTTGTAACCCATGGAGAT>V^ 
GGCAGOCGCGGAAATCGTCTGTGTCCATCATGCCCGTCTTCTTCCGGTCAAAGTGGTT 
GAAAGA (SEQ ID NO. 63) 

AAGCCGTGTCGCTGAACTGOGAGGACACACTGCTCACCCTAGAAGGCTCTGGCTGACC 

CTCCGCCCGGTTAAACAGGGACTTTGTGGCCATGTGCTGGCGACACAGGTCCTGOTAC 

TCAAAAGTAGTGTCACCATGGGCCCCCTCCGGCCCCAGCGCTGCCAGGCGTCCTTATC 

CCGCTGTCTCGAATGATGGCGCATACCAAGGCCACTGAAAGCCACTAGCAGCCCAGCO 

ACGCCTGCCAGGGCCACTAOAGTAAGCAGCACTGAGCGCATGGGAGATATGCCAT 

(SEQ ID NO. 64) 

AAGCCGTGTCTGGACGTCCGTGTGTCCGGCTCTTGCTCACGCAGTCATGGCCTCCGGA 

ACGCGCAAATCGGAAAGTCGGCTCCTGACTTCACGGCCACAGCGGTGGTGGATGGTGC 

CTTCAAGGAAATCAAGCmCGGACTACAGAGGGAAGTACGTTGTCCTCTTTTTCTACC 

CACTGGACTTCACTmGmGCCCCACGGAGATCATCGCTTTTAGCGACCATGCTGAG 

GACTTCCGAAAGCTAGGCTGCGAGGTGCTGGGAGTGTCTGTGGACTCTCAGTTCACCC 

ACCTGGCGTGGATCAATACCCCACGGAAAGAGGGAGGCTT (SEQ ID NO. 65) 

AAGCCGTGTCGGAGGGCACCAAGGCrrGTCACCAAGTACACCAGCTCCAAGTGAGTGC 
TCAAGACTCAGCTCTTAACCCAAAGGCTCrmCAGAGCCACTCAA^^ 
OGAGCTTTAATGCTGACTTAGTGACTACCGGGAAAATAACTGACTTCATCTGCAGGAT 
TGTGTACAAACACTTATGGmAGTAAATCGAAAAGATAGACATTGCCCATCAGTTCT 
GTCTGGTCCACTTAAATATGC 1 1 1 1 1 ICl I AGAAGTTCTAAGAACCCTGTCAATAACCT 
ATCTAGGTCCAGTCCnTGAGITCAAAGGCCAAATACCAATG (SEQ ID NO. 66) 

FIG. 121 
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PCT/US96/18567 



22/63 

CAACGCTCAGGATGTAAGCTGTTTCCAGCACCTGGTTCAAGCGAATGTAAGAAATAAG 

AAGGTGTTGAAAGATGCCGTGAATAACATTACAGCAAAGGGGATCACAGATTACAAG 

AAAGGCmAGCmGCCTTCGAACAGCTACTTAATTATAATGmCCAGAGCTAATTG 

CAATAAGATTATCATGTTATTCACGGATGGAGGAGAAGAGAGAGCeCAGGAGATATT 

TGCCAAATACAATAAAGACAAAAAAGTCCGTGTGmACATTTTCCGTCGGTCAACAT 

MTTATGACAGAGGACCTAnCAGTGGATGGCTTGTGAAATAAAGGTTACTATTATGA 

GATTCCTCCATT (SEQ ID NO. 67) 



TCAACGCTCATCACACCAAGAATCAACTGGTTCTTCAAGmGTCmTmCAGATO 

GCCAGTGACGTTGAAGACTGGTAGAGTTCCAGTAATGACAAGTCCCAGTTCCAGGGCA 

TCCAAATACACATTTGTCCATTGAACTTGCTTCGCTTTGTCACCAGCTAA^ 

TCTTCCCAGAACATCTAGATATTCCTGAGTATTGATTCTTATTGCACCAATOGAGGGAA 

TCTCATAATAGTAACCmATTTTCACAAGCCATCCACTGAATAOGTCTCTGTCATAAT 

TATGTTGACCGACGGAAATGTAA 

(SEQ ID NO. 68) 

TAACGCTCAGGAGAAGAATAGGAATGCAGAGAACTCTGCCACAGCCCCCACGCTCCC 
GGGCAGCACCTCAGCCACCACCGCAACCACCACCCCTOCTGTAGATGAAAGCAAGCCT 
TGGAACCAGTATCGCTTGCCTAAGACTCTTATACCTGACTCCTACCGGGTGATCTTGAG 
ACCCTACCTCACCCCCAACAATCAGGGCCTGTACATCTTCCAAGGCAACAGTACTGT^ 

CGCmACCTGCAACCAGACCACGGATGTCATTATCATCCACAGCAAAAAGCTCAACT 
ACACCCTCAAAGGAAACCACAGGGTGG 

(SEQ ID NO. 69) 

cgagtcagacggcttc:agcatcgagacctgtaagatcatggtggacatgctggatgaa 

GATGGGAGTGGCAAGCTTGGCCTGAAGGAGTTCTACATCCTCTGGACGAAGATTCAGA 

aataccaaaaaatctaccgggaaatcgatgtggacaggtctggaactatgaattccta 

FIG. 12J 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



23/63 

CGAGATGCGGAAAGCACTGGAAGAAGCAGGTTTCAAGCTOCCCTGTCAACTCCATCA 
AGTCATCGTTGCCCGGmGCAGACGACGAGCTAATCATCGACTTTGACAATTTTG 

(SEQIDNO.70) 

CGAGTCAGACAACCTGTTCAAGTGGGGTGGGGACCATCCACGGAGCAGCCGGCACCG 
TATATGAAGACCTGAGGTACAAACTCTCCCTAGAGTTCCCCAGCGGCTACCCTTACAA 
CGCACCCACAGTGAAGTTCCTCACACCCTGCTACCACCCCAACGTGGACACCCAGGGC 
AACATCTGCCTGGACATCCTCAAGGATAAGTGGTCTGCACTATATGATGTCAGGACTA 
TCTTGCTCTCTATCCAGAGCCTGCTAGGAGAACCCAACATCGATAGCCTTTGAACACA 
C ACGCTGCGGAACTCTGGAAAA (SEQ ID NO. 7 1 ) 

TATGAGTCCGGAGCGACGGCTACGAGTGTGAACTGTTCCAGCCCCGAGCGACACACCA 

GAAGTTATGACTACATGGAAGGAGGGGATATAAGGGTGAGAAGACTGTTCTGTCGCA 

CCCAGTGGTACCTGAGGATTGACAAACGAGGCAAAGTGAAAGGGACCCAGGAGATGA 

AGAACAGCTACAACATCATGGAAATCAGGACCGTGGCAGTTGGAATTGTGGCAATCA 

AAGGGGTGGAAAGTGAATACTATCTTGCCATGAACAAGGAAGGGAAACTCTATGCAA 

AGAAAGAATGCAATGAGGATTGCAACTTCAAAGAACTGATTCTGGAAAACCATTATA 

ACACCTATG (SEQ ID NO. 72) 

TATGAGTCCGAGGAGGAGCACAATGCTGGGAGTGTGGAAAGCCAGGTTGTCCCCAGC 
ACACACCGAGTGACCGATTCCAAGTTCCATCCACTCCATGCCAAGATGGATGTCATCA 
AAAAAGGCCACGCCAGGGACAGCCAGCGCTACAAAGTTGACTATGAGTCTCAAAGCA 

cagacacccagaacttctcctccgagtctaagcgggagacagaatacggtccctgccg 
cagagaaatggaggacacactgaatcatctgaagttcctcaatgtgctgagtccagag 
tctcacatccaaactgtgacaagaagggg 

(SEQ ID NO. 73) 

FIG. 12K 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCTAJS96/185(7 



2A/63 



TCGCCCGGGACTTCATGCGATTGAGAAGATTGTCTACCAAATATAGAACAGAAAAGAT 

TTATCCCACAGCCACTGGAGAAAAAGAAGAAAATGTTAAAAAOAACAGATATAAOGA 

CATACTGCCATTTGATCACAGCCGAGTTAAGTTGACTTTGAAGACTCCATCCCAAGAT 

TCAGATTATATCAATGCAAATTTTATTAAGGGTGTGTATGGGCCAAAAGCATATGTGG 
CAACCCAAGGGCCTTT 



TGTGGAAAGCCAGGTTGTCCCCAGCACACACCGAGTGACCGATTCCAAGTTCCATCCA 

CTCCATGCCAAGATGGATGTCATCAAAAAAGGCCACGCCAGGGACAGCCAGCOCTAC 

AAAGTTGACTATGAGTCTCAAAGCACAGACACCCAGAACTTCTCCTCCGAGTCTAAGC 

GGGAGACAGAATACGGTCCCTGCCGCAGAGAAATGOAGGACACACTGAATCATCTGA 
AGTTCCTCAATGTGCTGAGTCCAGAG 



TGACCATCGAAGTGCAAAGGAAATGACTTGATTTCATGAAGTATCTCCAGAAGTAACG 

CmGTTTTCTGCATCCTGAACTTTATTCCCAGTGAAGAGCTGAAAATCTGGACGCTCA 

AAAAATGGAAGCACTTTGGAGAGAGCCCTTAACTCTATCAGGTACAOGAAGTACAAG 

TTCCTCAGCCTTCGTGGGCCTTCTCCTTCAGTCAGAATCCCATCAAAGCGCTGCTGGAA 

CTCTGTGACATTGTGACCCCAT7TCTTTTCCAGCCAAGTATCTTGTAAAAGATACCTTG 

CACTCAAATGCACATTAATGCTTGCOTGCAGGCCAOATATAAGTCTGTAOAATCGCTC 
TTTCTACACAGAGGCCTTCTAGCCAGTTCTAAA 



CTGCTTGATGCTAAGCCCGOCAGCCTGTOTTTCATCTACAGGATGCACAACATAAAAG 

AAAAGATCTGATTCCCGCAGOTTCTCTTCTGACCTACACACACACACACTAAAATAAC 

AmAAAAATATGTGCCAAATTATATTTGTTCGGGTGCCACCTTCCACCAGCTTACCAC 

TACGGTAOAACTGTCAAATTCATCTCCCTGAATTTGTCTTAAAOGGGTOTCCATGCAC 

AGOCCCAAGAGTCACCTCCAATGAAATAAATGTAATACTGAAGTATGCCATGATGTTT 



(SEQIDNO 74) 



(SEQIDN0.75) 



(SEQIDNO. 76) 



FIG. 12L 
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25/63 

GTTGmTCTTTCATCGTAAGCCTGTAAGCAGGAAAAATAGTAATAGATAGAATAGAG 
ACTTACCAGTGGTCGATGGCCTGGTCAGTCTGTGCGGTGACTAGGACCAGG 

(SEQIDN0.77) 



ACCTGCATGCCGAGTGTGACGCCTTTGAGGAGAAGATCCAGGCTGCCGGAGGGATCG 

AACTCTTTGTCGGAGGCATTGOCCCCGATGGACACATTGCCTTCAATGAGCCAGGCTC 

CAGCCTOGTGTCCAGGACCCGTGTGAAGACTCTGGTTATGGACACCATCCTGGCCAAC 

GCTAGGTTCTTTOATGGTGATCTTGCCAAGGTOCCCACCATGGCCCTGACAGTGGGTG 

TCGGCACTGTCATGGATGCTAAAGAGGTGATGATCCTCATCACAGGCOCTCACAAGGC 

CTTTGCTCTGTACAAAGCCATCGATGGAGGCGTGAACCACATGTGGACGGTGTG 

{SEQIDN0.78) 

GCTATACTGCAATGTTAGGGGAATGAACGCGTmCCTACTGCACTGGGGACTTTTAG 

ATAGGTTAATGAAAGGCCTTTTATTCTGTTACTGGACACQAAAACTTTGTCTAAm 

TATACTCTATTGTACGmACAGTCGCAGCACTAAAATGGAAGACATCAAACATTTTT 

AACAGAAAAAAAAAAAGATGTAAAAACTAACTAAGGACTATTTATTGATAATGTTTTG 

CTACTCCTGTCAGACAATGGCTATAAACTGAATTAGGCAGTCTTAAAAAAAAAAAAAG 

AAAAAAAAGAAAAAAGAAAAAAAGAAAAGAAAAGAAAAAAAACTGG 

(SEQIDN0.79) 

AGCTAAGGTCGGGTACTCTGATACTTCAGAGTTTAAAATCATCAGCCCTTGTAGATCT 
ATTCCTAAATCTTATGAAAATGCTCAGATGTTTACACAGCTGTGAAACAGGGTCAGTT 
CAGATCGCTGATGGCTTGAGAATGTGmCTTGTTGACATCAGOAACTGGAAATGm 
ACTTCCCGTCAmATGAGTCATCAAGTATCTCGGCTCTTTTAAGAGCGCAAGATAAA 
ACAAGCTTAAACCAGGTGATAAGAGCAGAGTCCACTTGAGTCTGAGCTCACCCGAGA 
ACTTGCTATCGAGGACATTTGGAATGGGAGTGTGCAGGCTTCCTTCAGTTACTGAATG 
AGTCCATCTGCTAGTCACCTTGAC 

(SEQIDNO.80) 

FIG. 12M 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/I8567 



26/63 



AGCTAAGGTCCA0GGGCCAAAGCGGTGACOTGTC5CACATCGATAT0AGAAACCGCAO 

CACGTCAACACGAAGCAOGAOTCGCOGQATATCTTTOGAAGATGTTATGTCCTAAGTC 

AGAATCTCAGAATTGAAGATOATATOGACGOAGOAOACTCOAGTTTCTGCGATGOCC 

GGTTGAGAGGCCATOAAAAGTTTOOCTCCTOTCAQCAAGOAGTAGCOGCTACTTTCAC 

TAAOGACTTTCAmCATTOTTTTTGOAOCCCCAOGGACTTACAACTOGAAAGGGATC 
GTCGTGTAGAACAAAAGAATAACACTTTTTT 

(SEQIDN0.81) 

AAGCCGTGTCTGTGCTCAAGGAAGAAACCCACTCGACCAACTTCTGTCAOAAAGOAA 

AACCTTGTTCAAAGTTTCAGGACCCTGTTCTTTGCTTATTTGCACATGOTCACCTTGGT 

CTGAGCTAGCCACCATTGTCACCCACAGCTGCAAAGAAAGCAOACCTTAOGAAACACT 

GTCACGGCTGAGTGTGACTOCCTTOTTCATCCCCTOGACTGGTACTGTGTTGCCTGCAG 

TACCATTGGGATCCCATAGCAAGAOAGGGAGAGGGAGATGTTAGTTAGCCTTTGCTAC 

GAACCAAGCTGTCCCAAGTCTCAACAOCTAAACAGOTATTCATTTACCATGATTCTAT 
GGTTAGCTAACCTCTTGAG 

(SEQIDN0.82) 



CTTTCTACCCTGGAGGATGTGCTTGAGGCACACTOCTCCTGTGCTCTCCACTTGAGGCA 

TAAGCCCAGTCAOTTGTOCATAGATGATTAACCTCTGACCCCTAAAGATGGTAAGTTG 

CTCTGGAGAAAGCATTTTAACAOACAAACCAGGAGGCAAATCCCAACTTAGAGAGAT 

GTTATCCACTGCACACTGTAGAGCAAACTTOAGAGACCCAAGAGCCTTGGTCTGCATC 

CTGTCCTTGCCTGTGATAAACACTCGAGTACCCCCTGATACCGGOCGATATTTTTGATT 

AACTOGTCGAGOCTCCTTGTCCAATTCCAAAAGAGAACATCTGTGTTTC 

FIG. 12N 
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TGGTAAAGGOCATCTGTAAATACACTCTATGAGGAAATTAAAACTTGAACATGGCAGT 

CTGACATTGCAAAACAAAACAAAACAAAACTOACCCTCCAATAGCAGCGAAAACAAC 

GTGAAAGATACAAAGCAATGAGAATCTGGTTCTGAACGCCTGGGATCCTGGGAGTCAT 

CGGTAGCAGCGCCATGAGAGGAGCCGTGGCCTGTCCCATGTGGTCCCACCTTCACCTC 

TTCCCTCACATCCCTCTTAAG 

(SEQIDNO. 84) 

TGGTAAAGGGGGCAAGGGCAAAGGCACGGGAGACAGAGGCCACTGCATCTGTACCCA 
CATCAGACATGmGTCCATTTTCTCTCATTTGGCCTTAGACCATTGGCAAGAGTAAAT 
GCTCTTAGTCCCGTTATCTAGAAAmCTTCCTTTGGGGAGAACCACTTATAGACAATA 
TCAGCTCTCTACAAATAACACGAAAGGTCGTAACAC 

AGCAAGTGACCAGAAAGTGCCCGTCCTTGCGGCTCTGATCCACGTGGCTCTCCGTAGA 

CAAATTGTTTTTTCTTGTAGGGATATCTGrmGCTTCTGAACT^ 

GGACTCTTCGGGTGGCGTT 

(SEQIDNO. 85) 

TGGTAAAGGGTCAAGTGTTCGATCAGAGTGGAGCTCCATTACCGAATGTAATCGTGGA 

AGTCCAAGACAGAAAGCATATCTGCCCGTTTAGAACCAACAAGCTTGGAGAATACTAT 

CTGCTTCTGCTGCCCGGGTCCTACGTGATCAATGTTACAGTCCCTGGACACGACTCCTA 

CCTCACGAAGCTTACTATTCCAGGGAAATCCCAGCCCTTCAGTGCTCTTAAAAAGGAT 

TTTCACCTCCCGCTGCGATGGCAGCCGGATTCCATCTCCGTATCCAATCCTTCGTGCCG 

ATGA1TCCGCTGTACAAATTCATGCCAAGCCACTCGGCTGCCACAAAGCCTAGTCTGG 

G 

(SEQIDNO 86) 

GAATTCGGCTTTCTGCGATCCACrrcmGAAGCTATTGGCAAGATATTCAGCAACATCC 

GCATCAGCACGCAOAAAGAGATATGAG<K}ACAmCAAGGATGAAAGGTTTTm 

CCCnACTAmCCTTGGTGCCAATTCCAAGTT<}CTCTCGCAGCAGCAAAm 

FIG. 120 
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wo 97/18454 PCT/US96/I8567 
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GGTTTGTCTTGATCAAGAACAAAGAATTCATrCCCACCATTCTCATATATACTACTTTC 
TCTTCTT 

(SEQIDN0.87) 



GAATTCGGCTTTCTGCGATCCACTCTTTGAAGCTATTGGCAAGATATTCAGCAACATCC 

GCATCAGCACGCAGAAAGAGATATGAGGGACAmCAAGGATGAAAGGTTTTTTTCCC 

CCCTTACTATTTCCTTGGTGCCAATTCCAAGTTGCTCTCGCAGCAGCAAATTTATGAAT 

GGTTTGTCTTOATCAAGAACAAAGAATTCATTCCACCATTCTCATATATCTACGTCTCT 
TCTAG 

(SBQIDN0.88) 



ACGAGGGGAAACCTCCTCAGAGCCTGCAGCCAGCCACGCGCCAGCATGTCTGGGOGC 

AAATACGTAGACTCCGAGGGACATCTCTACACTGTTCCCATCCGGGAACAGGGCAACA 

TCTACAAGCCCAACAACAAGGCCATGGCAGACGAGGTGACTGAGAACCAAGTGTATG 

ACGCGCACACCAAGGAGATTGACCTGGTCAACCGCGACCCCAAOCATCTCAACGACG 

ACGTGGTCAAGATTGACTTTGAAGATGTGATTGCAGAACCAGAAGGGACACACAOTTT 

CQACGGCATCTGOAAGGCCAGCTTCACCACCTTCACTGTGACAAAATATTOGTTTTAC 

CGCTTGTTGTCTACGATCTTCGGCATCCCAATGGCACTCATCTGGOOCATTTACTTTOC 

CATTCTCTCCTTCCTGCACATCTGGGCGGTTGTACCGTGCATCAAOAGCTTCCTGATTG 

AGATTCAGTGCATCAGCCGCOTCTACTCCATCTACGTCCATACCTTCTGCOATCCACTC 

TTTGAAGCTATTGGCAAGATATTCAGCAACATCCOCATCAOCACGCAGAAAOAGATAT 

GAGGGACAmCAAGGATGAAAGGTTTTmCCCCCCTTACTATTTCCTTOOTOCCAAT 

TCCAAGTTGCTCTCOCAGCAGCAAATTTATGAATGGTTTGTCTTOATC 

(SEQIDN0.89) 



MECLYmGFLLLAAJU.PLDAAKRFHDVLGNERPSAYMREHNQLNOWSSDEm 

YPVWKRGDMRWKNSWKGGRVQAVLTSDSPALVGSNITFAVNLIF 

PRCQKEDANGNIVYEKNCRNEAGLSADPYVY^mAWSEDSDGENOTGQSHH^IV^ 

FIG. 12P 



SUBSTITUTE SHEET (RULE 26) 



wo 97/l«454 



PCT/US96/18567 



29/63 

PFPHHPGWRRWNnYNTOTLGQYFQKLGRCSVRVSVNTANmGPQl^ 

YVPIAQN^VYVVTDQIPWVTMFQKI^IWSSDETF^ 

yKWSFGDNTGLFVSTNHTVNHTYVLNGTFSLNnLTNnCAAAPGPCPPPPP 

AGDNPLEl^WPDENCQINRYGHFQATITIVEGIl£VhniQKlTD\a^ 

QOSIPTEVCTIISDPTCErrQm'VCSPVDVDEMCIXTmTFNGSGTYCVh^ 

TSTLlSVPDRDPASPUU/ANSALISVGClAIFVTVISaVYKK^ 

SmNRAKAVFFPGNQEKDPLLKNQEFKGVS 

(SEQ ID NO. 90) 



I CAGATGCCAG AAGAACACTG TTGCTCTTGG TGGACGGGCC CAGAGGAATT 
CAGAGTTAAA 

61 CCTTGAGTGC CTGCGTCCGT GAGAATTCAG CATGGAATGT CTCTACTATT 
TCCTGGGATT 

12! TCTGCTCCTG GCTGCAAGAT TGCCACTTGA TGCCGCCAAA CGATTTCATG 
ATGTGCTGGG 

181 CAATGAAAGA CCTTCTGCTT ACATGAGGGA GCACAATCAA TTAAATGGCT 
GGTCTTCTGA 

241 TGAAAATGAC TGGAATGAAA AACTCTACCC AGTGTGGAAG CGGGGAGACA 
TGAGGTGGAA 

301 AAACTCCTGG AAGGGAGGCC GTGTGCAGGC GGTCCTGACC AGTGACTCAC 
CAGCCCTCGT 

361 GGGCTCAAAT ATAACATTTG CGGTGAACCT GATATTCCCT AGATGCCAAA 
AGGAAGATGC 

421 CAATGGCAAC ATAGTCTATG AGAAGAACTG CAGAAATGAG GCTGGTTTAT 
CTGCTGATCC 

481 ATATGTTTAC AACTGGACAG CATGGTCAGA GGACAGTGAC GGGGAAAATG 
GCACCGGCCA 

541 AAGCCATCAT AACGTCTTCC CTGATGGGAA ACCTTTTCCT CACCACCCCG 
GATGGAGAAG 

FIG. 12Q 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 „ 

PCT/US9d/18567 



30/ 63 



601 ATGGAATTrC ATCTACGTCT TCCACACACT TGGTCAGTAT TTCCAGAAAT 
TGGGACGATG 

661 TTCAGTGAGA GTTTCTGTGA ACACAGCCAA TGTGACACTT GGGCCTCAAC 
TCATGGAAGT 

721 GACTGTCTAC AGAAGACATG GACGGGCATA TGTTCCCATC GCACAAGTGA 
AAGATGTGTA 

781 CGTGGTAACA GATCAGATTC CTGTGTTTGT GACTATGTTC CAGAAGAACG 
ATCGAAATTC 

841 ATCCGACGAA ACCTTCCTCA AAGATCTCCC CATTATGTTT GATGTCCTGA 
TTCATGATCC 

90J TAGCCACTTC CTCAATTATT CTACCATTAA CTACAAGTGG AGCTTCGGGG 
ATAATACTGG 

961 CCTGTTTGTT TCCACCAATC ATACTGTGAA TCACACGTAT GTGCTCAATG 
GAACCTTCAG 

1021 CCTTAACCTC ACTGTGAAAG CTGCAGCACC AGGACCTTGT CCGCCACCGC 
CACCACCACC 

1081 CAGACCTTCA AAACCCACCC CTTCTTTAGG ACCTGCTGGT GACAACCCCC 
TGGAGCTGAG 

lUl TAGGATTCCT GATGAAAACT GCCAGATTAA CAGATATGGC CACTTTCAAG 
CCACCATCAC 

1201 AATTGTAGAG GGAATCHAG AGGTTAACAT CATCCAGATG ACAGACGTCC 
TGATGCCGGT 

1261 GCCATGGCCT GAAAGCTCCC TAATAGACTT TGTCGTGACC TGCCAAGGGA 
GCATTCCCAC 

1321 GGAGGTCTGT ACCATCATTT CTGACCCCAC CTGCGAGATC ACCCAGAACA 
CAGTCTGCAG 

1381 CCCTGTGGAT GTGGATGAGA TGTGTCTGCT GACTGTGAGA CGAACCTTCA 
ATGGGTCTGG 

1441 GACGTACTGT GTGAACCTCA CCCTGGGGGA TGACACAAGC CTGGCTCTCA 
CGAGCACCCT 



FIG. 12R 
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wo 97/18454 



PCT/US96/18567 



31/63 

1501 OATTTCTGTT CCTOACAOAG ACCCAGCCTC GCCTTTAAGG ATGGCAAACA 
GTGCCCTGAT 

1561 CTCCGTTGGC TGCTTGGCCA TATTTGTCAC TGTGATCTCC CTCTTGGTGT 
ACAAAAAACA 

1621 CAAGGAATAC AACCCAATAG AAAATAGTCC TGGGAATGTG GTCAGAAGCA 
AAGGCCTGAG 

1681 TGTCTTTCTC AACCGTGCAA AAGCCGTGTT CTTCCCGGGA AACCAGGAAA 
AGGATCCGCT 

1741 ACTCAAAAAC CAAGAATTTA AAGGAGTTTC TTAAATTTCG ACCTTGTTTC 
TGAAGCTCAC 

1801 TTTTCAGTGC CATTGATGTG AGATGTGCTG GAGTGGCTAT TAACCTTTTT 
TTCCTAAAGA 

1861 TTATTGTTAA ATAGATATTG TGGTTTGGGG AAOTTGAATT TTTTATAGGT 
TAAATGTCAT 

1921 TTTAGAGATG GGGAGAGGGA TTATACTGCA GGCAGCTTCA GCCATGTTGT 
GAAACTGATA 

1981 AAAGCAACTT AGCAAGGCTT CTTTTCATTA TTTTTTATGT TTCACTTATA 
AAGTCTTAGG 

2041 TAACTAGTAG GATAGAAACA CTGTGTCCCG AGAGTAAGGA GAGAAGCTAC 
TATTGATTAG 

2101 AGCCTAACCC AGGTTAACTG CAAGAAGAGG CGGGATACTT TCAGCTTTCC 
ATGTAACTGT 

2161 ATGCATAAAG CCAATGTAGT CCAGTTTCTA AGATCATGTT CCAAGCTAAC 
TGAATCCCAC 

2221 TTCAATACAC ACTCATGAAC TCCTGATGGA ACAATAACAG GCCCAAGCCT 
GTGGTATGAT 

2281 GTGCACACTT GCTAGACTCA GAAAAAATAC TACTCTCATA AATGGGTGGG 
AGTATTTTGG 

2341 TOACAACCTA CTTTGCTTOG CTGAGTGAAG GAATGATATT CATATATTCA 
TTTATTCCAT 

FIG. 12S 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCTAJS96/I8567 



32/63 

2401 GGACATTTAO TTAOTGCTTT TTATATACCA GGCATOATGC TGAGTGACAC 
TCTTGTGTAT 

2461 ATTTCCAAAT TTTTGTATAG TCGCTGCACA TATTTGAAAT CATATATTAA 
GACTTTCCAA 

2521 AGATGAGGTC CCTGGTTTTT CATOGCAACT TOATCAGTAA GGATTTCACC , 
TCTGTTTGTA 

2581 ACTAAAACCA TCTACTATAT GTTAGACATG ACATTCTTTT TCTCTCCTTC 
CTGAAAAATA 

264 1 AAGTGTGGGA AGAGACAAAA AAAAAAAAA // 

(SEQ ID NO. 91) 



AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTAnCGTOACCATGTCCC 

AOAAGAATOACAGGAAC7TGTCTGAT0AGATCTTCCTCAGAOACCTCCCCATCGTCTT 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTOCCATTTCCTACAAGT 

GOAACmGGGGACAACACTGGCCTGmGTCTCCAACAATCACACTTTGAATCACAC 

TTATGTGCTCAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 

CCATGCCCTCCCCCTTCGCCTTCGACTCCOCCTCCACCTTCGTA 

(SEQ ID NO. 92) 



AAGGTGAAAGATGTGTATGTGATAACAGATCAQATCCCTOTATTCGTGACCATGTCCC 

AGAAGAATGACAGGAACTTGTCTGATGAOATCrrCCTCAOAOACCTCCCCATCGTCTT 

CGATGTCCTCATrCATGATCCCAGCCACTTCCTCAACGACTCTOCCATTTCCTACAAGT 

GGAACmGGGGACAAGACTGGCCTGmOTCTCCAACAATCACACTTTGAATCACAC 
TTATGTGCTCAATGGAACCTTCAACCTTA • 

(SEQ ID NO. 93) 



AAGGTGAAAGATGTGTATGTGATAACAGATCAOATCCCTOTATTCGTGACCATCTCCC 
AGAAGAATGACAGOAACTTGTCTGATGAOATCTTCCTCAGAOACCTCCCCATCGTCTT 

FIG. 12T 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



33/63 

CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 
GGAACmGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 
TTATGTGCTCAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 
CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA (SEQ ID NO. 94) 



TACGAAGGTGGAGGCGGAGTCGAAGGCOAAGGGOGAGGGCATGGCCCGGGCACTGCA 
GmGCACGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAG 
TGTOATTOTTGGAOACAAACAGOCCAGTGTTGTCCCCAAAGTTCCACTTGTAGGAAAT 
GGCAGAGTCGTTGACGA 

(SEQ ID NO. 95) 

AAGGTGAAAGATGTGTATGTGATAACAGATCAGATCCCTGTATTCGTGACCATGTCCC 
AGAAGAATOACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 
CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 
GGAACmGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 
mTGTGCTCAATGOAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTGCCCGGG 
CCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCGTA 

(SEQ ID NO. 96) 

RRWRRSRRRRGIUWPGHCSIilGEVKVEGSIEHISVIQSVIVGDKQASVVPKVPLVGNGRV 
VEEVAGD4NH)IEDDGEVSEEDLIRQVPVILLGHGHEYRDLICYHIHI^ 

(SEQ ID NO. 97) 

KVia3\n^VITDQIPW\TMSQKNDRNLSDEIFIJUDIJ>IV^ 

DNTGLFVSNNHTLNHTYVLNGTFNLNLTVQTAVPGPCPPPSPSTPPPPS (SEQ ID NO. 98) 

FIG. 12U 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/I8567 



34/63 

VECKKK}VEGEG(K}HGPGTAVCTVIUJUJCVPLST*V»FKV*LLETTWV^ 
LRKWLOS*MRTSKTMOIWLIUaSSDKFl^FFWDMVTNTGI.SVITyTSFT (SEQIDNO. 99) 



MECLYmGaLI^PLDAAJaUW)VLGNERPSAYMREHNQLNGWSSDEh©W^^ 

YPVWKRODMRWKNSWKOGRVQAVLTSDSPALVGSNnFAmiFPRCQKEDANONIVYE 

KNCRNEAGLSADPYVVNWTAWSEDSDGENGTOQSHHNVFPDOK 

WHHPGWRRVWTYVFHTWQYFQKLORCSVRVSmANmGPQLMEVTVY^ 

V^QVKDVYVVTDQlPWVTMFQKNDRNSSDETFUaJLPIMFDVLn^^ 

YKWSFGDNTGLFVSTNHTVNHTYVUWTFSLNLTVKAAAPGPCPPPPm^ 

AGDWLEI^RIPDENCOINRYGHFQATmVEGILEVhraQKmvU^VPV^^ 

QOSIPTEVCTnSDPTCEITQNTVCSPVDVDEMCIXTVRRTTNGSGTYCVNLTLGDDTSL^ 

TSTLISVPDRDPASPLRMANSALISVGCl^VISLLVYKKHKEYNPIENSPGNmSKGL 
SVFLNRAKAVFFPGNQEKDPLLKNQEFKGVS ^seqidNO 100) 



« CAGATGCCAG AAOAACACTG TTGCTCTTGG TGGACGGGCC CAGAGGAATT 
CAGAGTTAAA 

61 CCTTGAGTOC CTGCGTCCGT OAGAATTCAG CATGGAATGT CTCTACTAH 
TCCTGGGATT 

12. TCTGCTCCTG GCTGCAAGAT TGCCACTTGA TGCCGCCAAA CGATTTCATG 
ATGTGCTGGG 

•81 CAATGAAAGA CCTTCTGCTT ACATGAGCGA GCACAATCAA TTAAATGGCT 
GGTCTTCTGA 

241 TGAAAATGAC TGGAATGAAA AACTCTACCC AGTGTGGAAG CGGGGAGACA 
TGAGGTGGAA 

301 AAACTCCTGG AAGGGAGCCC GTOTGCAGGC GGTCCTGACC AGTGACTCAC 
CAGCCCTCGT 

361 GGGCTCAAAT ATAACATTTG CGOTGAACCT GATATTCCCT AGATGCCAAA 
AGGAAGATGC 



FIG. 12V 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCTAJS96/I8567 



35/63 

421 CAATGGCAAC ATAGTCTATG AGAAGAACTG CAGAAATGAG GCTGGTTTAT 
CTGCTGATCC 

481 ATATGTTTAC AACTGGACAG CATGGTCAGA GGACAGTGAC GGGGAAAATG 
GCACCGGCCA 

541 AAGCCATCAT AACGTCTTCC CTGATGGGAA ACCTTTTCCT CACCACCCCG 
GATOGAOAAG 

601 ATGGAATTTC ATCTACOTCT TCCACACACT TGGTCAGTAT TTCCAGAAAT 
TGGGACGATG 

661 TTCAGTGAGA GTTTCTGTGA ACACAOCCAA TGTGACACTT GOGCCTCAAC 
TCATOGAAGT 

721 GACTGTCTAC AGAAGACATG GACGGGCATA TGTTCCCATC GCACAAGTGA 
AAGATGTGTA 

781 CGTGGTAACA GATCAGATTC CTGTGTTTGT GACTATGTTC CAGAAGAACG 
ATCGAAATTC 

841 ATCCGACGAA ACCTTCCTCA AAGATCTCCC CATTATGTTT GATGTCCTGA 
TTCATGATCC 

901 TAGCCACTTC CTCAATTATT CTACCATTAA CTACAAGTGG AGCTTCGOGG 
ATAATACTOG 

961 CCTGTTTGTT TCCACCAATC ATACTGTGAA TCACACGTAT GTGCTCAATG 
GAACCTTCAG 

1021 CCTTAACCTC ACTGTGAAAG CTGCAGCACC AGGACCTTGT CCGCCACCGC 
CACCACCACC 

1081 CAGACCTTCA AAACCCACCC CTTCTTTAGG ACCTGCTGGT GACAACCCCC 
TGGAGCTGAG 

1141 TAGGATTCCT GATGAAAACT GCCAGATTAA CAGATATG<K: CACTTTCAAG 
CCACCATCAC 

1201 AATTGTAOAG OGAATCTTAG AGGTTAACAT catccagatg acagacgtcc 

tgatgccggt 

1261 gccatggcct gaaagctccc taatagactt tgtcgtgacc tgccaaggga 
gcattcccac 

FIG. 12W 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US9&18S67 



36/63 

1321 OOAGGTCTOT ACCATCATTT CTGACCCCAC CTOCOAOATC ACCCAGAACA 
CAGTCTGCAG 

1381 CCCTGTOGAT GTGOATOAGA TGTGTCTGCT GACTGTOAGA CGAACCTTCA 
ATOOGTCTGO 

1441 GACGTACTGT GTOAACCTCA CCCTGGGGGA TGACACAAGC CTGGCTCTCA 
CGAGCACCCT 

ISO I GATTTCTOTT CCTGACAGAG ACCCAOCCTC OCCTTTAAGG ATGGCAAACA 
GTOCCCTOAT 

1561 CTCCGTTGGC TGCTTGGCCA TATTTGTCAC TGTGATCTCC CTCTTGGTGT 
ACAAAAAACA 

1^1 CAAGGAATAC AACCCAATAO AAAATAGTCC TGGOAATGTG GTCAGAAGCA 
AAGGCCTGAG 

1681 TGTCTTTCTC AACCGTOCAA AAGCCOTGTT CTTCCCOOGA AACCAGGAAA 
AGGATCCOCT 

1741 ACTCAAAAAC CAAGAATTTA AAGOAGTTTC TTAAATTTCG ACCTTGTTTC 
TGAAGCTCAC 

1801 TTTTCAOTGC CATTGATGTG AGATGTGCTG GAGTGGCTAT TAACCTTTTT 
TTCCTAAAGA 

1861 TTATTGTTAA ATAGATATTG TGGTTTGGGG AAGTTGAATT TTTTATAGGT 
TAAATGTCAT 

1921 TTTAOAGATG GGGAGAGGGA TTATACTOCA GGCAOCTTCA GCCATGTTGT 
GAAACTGATA 

1981 AAAGCAACTT AGCAAGGCTT CTTTTCATTA TTTTTTATGT TTCACTTATA 
AAGTCTTAGG 

2041 TAACTAOTAG CATAGAAACA CTGTGTCCCG AGAGTAAGGA GAGAAGCTAC 
TATTGATTAO 

2101 AGCCTAACCC AGGTTAACTG CAAOAAGAGG CGGOATACTT TCAGCTTTCC 
ATGTAACTGT 

2161 ATGCATAAAG CCAATGTAGT CCAGTTTCTA AOATCATGTT CCAAGCTAAC 
TGAATCCCAC 

FIG. 12X 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



37/63 



2221 TTCAATACAC ACTCATGAAC TCCTGATGGA ACAATAACAG GCCCAAGCCT 
GTGGTATGAT 

2281 GTGCACACTT GCTAGACTCA GAAAAAATAC TACTCTCATA AATOGGTGGG 
AGTATTTTGG 

2341 TGACAACCTA CTTTGCTTGG CTGAGTGAAG GAATGATATT CATATATTCA 
TTTATTCCAT 

2401 GGACATTTAG TTAGTGCTTT TTATATACCA GGCATGATGC TGAGTGACAC 
TCTTGTGTAT 

2461 ATTTCCAAAT TTTTGTATAG TCGCTGCACA TATTTGAAAT CATATATTAA 
GACTTTCCAA 

2521 AGATGAGGTC CCTGGTTTTT CATGGCAACT TGATCAGTAA GGATTTCACC 
TCTGTTTGTA 

2581 ACTAAAACCA TCTACTATAT GTTAGACATG ACATTCTTTT TCTCTCCTTC 
CTGAAAAATA 

264 1 AAGTGTGGGA AGAGACAAAA AAAAAAAAA // (SEQ ED NO. 101) 



MECLYYFLGFLLLAARLPLDAAKRFHDVLGNERPSAYMREHNQLNGWSSDE^^ 

YPVWIOlGDMRWia^SWKGGRVQAVLTSDSPALVGSNITFAN^n^ 

KNCRl^GI^ADPYVYhmAWSEDSDGENGTGQSHHNVFPDGKPFPHHPGWRR 

WHTLGQYFQKLGRCSVRVSVNTA^mLGPQLMEVT^^^WHGRAYVPU^ 

DQIPWVTMFQKNDRNSSDETFIjaDlJ>IMFDVUHDPSH^ 

ThWTVNm-YVLNGTFSLNLTVKAAAPGPCPPPPPPPRPSKPTPSL^^ 

CQmYGHFQATITIVEGILEVhniQMTDVIJ^VPWPESSUDFV^ 

CEITQm-VCSPVDVDEMCIiTX^TFNGSGTYCVNLTLGDDTSLALTSTLISW^ 

LRMANSAUSVGClAIFVTVISaVYKKHKEYNPIENSPGNVV^ 

NQEKDPLLKNQEFKGVS* (SEQ ID NO, 1 02 ) 

FIG. 12Y 
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PCT/US96/I8S67 



38/ 63 

CTGACCAGOAACCCACTCTTCTGTGCATGTATGTGAGCTGTGCAGAAGTATGTGGCTO 
GOAACTOTTGTTCTCTAAGGATTATTGTAAAATGTATATCGTGGCTTAGGGAGTGTGG 
nAAATAGCATTTTAOAGAAGAAAAAAAAAAAAAAAAAAACTCGAGAGTACTTCTAG 
AGCGGCCGCGGCGCCATCGATTTTCCACCCGGGTGGGGTACCAGGTAAGTGTACCCAA 
TTCGCCTATAGTGAGT ^^EQ ID NO. 103 ) 



AGOACAAGCCAAGGACACTCTAAGTCTTTGGCCTTCCCTCTGACCAGGAACCCACTCT 
TCTGTOCATGTATGTGAGCTGTGCAGAAGTATGTGGCTGGGAACTGTTGTTCTCTAAG 
OATTATTGTAAAATGTATATCGTGGCTTAGGGAGTGTGGTTAAATAGCATTTTAGAGA 
AGACATGGGAAGACTTAGTGmCTTCCCATCTGTATTGTGGTTTTTACACTGTTCGTG 
GGGTGGACACGCTGTGTCTOAAGGGGAGGTGOGGGTCACTGCTACrrAAGGTCCTAGG 
TTAACTGGGGGAGATACCACAGATGCTCAGCTTTCCACATAACATGGGCATGAACCAG 
CTAATCACACTGAA (SEQIDNO. 104) 



GGATCCTTCTCCTGGTCTCCTCGGAAGAACGGGGCTTTCGCGTGACTGAGGAGAACAC 
TCAGGCCCTTGCCCTTGACCGTGTTCCTGGGGCAGTTTCCTATTGGCTTGTACGCCTTG 
TGTTTTTTGTACAOCAAGATGGTAACCATGGTGACAAGCACAGCCAGGCAOCCGATGG 
AGATCAGGACACCATTCACTGCTCTCAGAGGGAGTCTGGGTCTTTGCCAGGGATAGAG 
ATCAGGGTGCTGGTGAGGGCCAGGCTTCGATCATCTCCCAGAGTGAAATTCACACAGT 
AGGTGCCAGACCCATTGAAGGCTCTTCTCACAGACAGCAGCACAGCCCATCCACAGCC 
ACAGGGCTGCAGACCCGGTTCTGGGCGATCTGGCAGGTGGGGTCGGAGATGATCGTA 
CAGGCTTCCATGGGGGTGGCCCCTTTGCAGGTCACAGTGAAGTCCATCAGGGAGTTGG 
CAGGCTGCGGTGTGGGCATGGGGACATCTGCTATCTGCATGATGCTGACTTCCAGGATCC 

(SEQIDNO. 105) 



TAGCAGATGTCCCCATGCCCACACCGCAGCCTGCCAACTCCCTGATOGACTTCACTGT 
OACCTGCAAAGGGGCCACCCCCATGGAAGCCTGTACGATCATCTCCGACCCCACCTOC 
CAGATCGCCCAGAACCGQGTCTGCAGCCCTGTGGCTGTOGATGGGCTGTGCTGCTOTC 

FIG. 12Z 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCTAJS96/18567 



39/ 63 



TGTGAGAAGAGCCTTCAATGCK}TCTGGCACCTACTGTGTGAATTTCACTCTGGGAGAT 
GATCGAAGCCTGGCCCTCACCAGCACCCTGATCTCTATCCCTGGCAAAOACCCAGACT 
CCCTCTGAGAGCAGTGAAT (SEQEDNO. 106) 

GGATCCTTCTCCTGGTCTCCTCGGAAGAACGGGGCTTTCGCGTGACTGAGGAGAACAC 
TCAGGCCCTTGCCCTTGACCGTGTTCCTGGGGCAGmCCTATTGGCTTGTACGCCTTG 
TGTTTmGTACAGCAAGATGGTAACCATGGTGACAAGCACAGCCAGGCAGCCGATGG 
AGATCAGGACACCATTCACTGCTCTCAGAGGGAGTCTGGGTCTTTGCCAGGGATAGAG 
ATCAGGGTGCTGGTGAGGGCCAGGCTTCGATCATCTCCCAGAGTGAAATTCACACAGTA 

(SEQIDNO. 107) 



Tl 1 1 1 11 n 11 1 1 1 1 1 1 lAOACTGCCTTTTTAATGAGTAGAATATGTACACACACOCACC 
ATACACAAAGCCCGGGCCCATTATAATmGTCAGGAGCTCAGGCATOCTCAGTGAGT 
TGGAAGGCAGATOAAGCATG 

CCTTCAOGTGGTGATTAGCTOGGTTCATGCCCATGTTATCGTGGAAAGCTGAGGCATC 
TGTGGTATCTCCCCCAGTTAACCTAGGACCTTAAGTAGCAGTGACCCACCTCCCTTCAG 
ACACAGCG 

(SEQIDNO. 108) 



GOATCCTGGAAOTCAGCATCATGCAGATAGCAGATGTCCCCATGCCCACACCGCAQCC 
TOCCAACTCCCTQATGGACTtCACTGTGACCTGCAAAOGGGCCACCCCCATGOAAGCC 
TGTACOATCATCTCCGACCCCACCTQCCAGATCGCCCAGAACCGGGTCTGCAGCCCTG 
TGGCTGTGGATGGGCTGTGCTGCTGTCTGTGAGAAGAGCCTTCAATGGGTCTGGCACC 
TACTGTGTGAATTTCACTCTGGGAGATGATCGAAGCCT 

(SEQDNO. 109) 



FIG. 12AA 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



AO/ 63 

1 11 1 11 1 1 1 1 1 1 1 1 i 1 1 1 1 CTTCTCTAAAATGCTATTTAACCACACTCCCTAAOCCACOA 

TATACATTTTACAATAATCCTTAGAGAACAACAGTTCCCAC5CCACATACTTCTGCACA 

OCTCACATACATGCACAGAAGAGTGGGTTCCTGGTCAGAGCJGAAGGCCAAAGACTTA 

GAOTGTCCTTOOCTTGTCTGGAOCAATOOATCCTTCTCCTOGTCTCCTCGGAAGAACC 
GGCTTT 

(SEQIDNO. 110) 



AAACTGCAGTOCCCOGGCCATGCCCTCCCCCTTCGCCTTCGACTCCGCCTCCACCTTCA 
ACTCCGCCCTCACCTCCOCCCTCACCTCTGCCCACATTATCAACACCTAGCCCCTCTTT 
AATGCCTACTOOTTACAAATCCATOOAGCTGAGTGACATTTCCAATQAAAACTGCCGA 
ATAAACAGATATOOCTACTTCAOAGCCACCATCACAATTOTAOAOOOGATCCTGGACG 
CAGCATCATGCAGATAGCAGATGTCCCATGCCCACACCOCAGCCGTCCAACTCCTOAT 
OGACrrCACTGTGACCTCAAGGGCACCCATGGAAGCTGTCAQA (SEQIDNO 111) 



CCTCAACGACTCTGCCATTTCCTACAAGTGGAACTTTGGGOACAACACTGGCCTGrrT 
GTCTCCAACAATCACACTrrOAATCACACTTATOTGCTCAATCGAACCTTCAACCTTAA 
CCTCACCGTOCAAACTGCAGTGCCCGGGCCATGCCCTCCCCCTTCGCCTTCOACTCCGC 
CTCCACCTTCAACTGCGCCCTCACCTCCGCCCTCACCTCTO (SEQIDNO 112) 



CCTCAACGACTCTOCCATTTCCTACAAGTGOAACTTTGGGOACAACACTGOCCTOTrr 
GTCTCCAACAATCACACTTTGAATCACACTTATOTOCTCAATGOAACCTTCAACCTTAA 
CCTCACCGTGCAAACTGCAOTOCCCaoOCCATOCCCTCCCCCTTCGCCTTCQACTCCOC 
CTCCACCTTCAACTCCGCCCTCACCTCCGCCCTCACCTCTXKrCACATTAT^^ 

AGCCCCTCTTTAATGCCTACTGGTTACAAATCCATGOAGCTGAOTOACATTTCCAATO 
AAAACTGCCGAATAAACAGATATGOCTACTTCAOAOCCACCATCACAATTGTAGAOO 
GGATCCTGGAAOTCAGCATCATOCAQATAOCAOATGTCCCCATGCCCACACCGCAGCC 
TGCCAACTCCCTOATGOACTTCACTGTQACCTGCAAAGOGGCCACCCCCATGGAAGCC 
TGTACGATCATCTCCOACCCCACCTGCCAGATCGCCCAGAACCOGGTCTOCACCCCTG 



FIG. 12BB 



SUBSTITUTE SHEET (RULE 26) 



W097/184S4 



PCT/US9fi/18567 



Al/63 

(SEQIDNO. 113) 



OOATCCCCrCTACAATTGTGATGGTGOCTCTOAAOTAGCCATATCTGTTTATTCCXSCAG 
TTTTCATTGGAAATGTCACTCAGCTCCATOGATTTGTAACCAOTAOGCATTAAAOAOG 
GOCTAGGTGTTGATAATGTOGOCAGAGGTGAOOGCGGAGGTOAGGGCOGAGTTOAAG 
GTGGAGGCOGAOTCGAAGGCGAAOOGGOAOGGCATGGCCCGOOCACTGCAGTTTGCA 
CGGTGAGGTTAAGGTTOAAOGTTCCATTGAGCACATAAGTGTGATTCAAAGTGTOATT 
GTTGGAGACAAACAGGCCAGTGTTGTCCCAAAGTTCCACTTGTAGGAATGCCAGAGTC 
GTTGAGG (SEQIDNO. 114) 



CCTCAACGACTCTGCCATTTCCTACAAGTGGAACTTTGOGOACAACACTQGCCTGTTT 
GTCrCCAACAATCACACTTTQAATCACACTTATGTGCTCAATGGAACCTTCAACCTTAA 
CCTCACCGTGCAAACTGCAGTGCCCGGGCCATGCCCTCCCCCTTCGCCTTCGACTCCGC 
CTCCACCTTCAACTCCGCCCTCACCTCCGCCCTCACCTCTGCCCACATTATCAACACCT 
AGCCCCTCTTTAATGCCTACTGGTTACAAATCCATGGAGCTGAGTGACATTTCCAATG 
AAAACTOCCGAATAAACAGATATGGCTACTTCAGAGCCACCATCACAATTGTAGAGG 
GGATCCTGGAAGTCAGCATCATGCAGATAGCAGATGTCCCCATGCCCACACCOCAGCC 
TGCCAACTCCCTGATOGACTTCACTGTGACCTGCAAAGGGGCCACCCCCATGGAAOCC 
TGTACGA (SEQIDNO. 115) 



GAAGGTGGAGGCGGAGTCGAACGCGAAGGOGGAGGGCATGGCCCGGGCACTGCAGTT 
TGCACGGTGAGGTTAAGGTTGAAGGTTCCATTGAGCACATAAGTGTGATTCAAAOTGT 
GATTGTTGGAGACAAACAGGCCAGTGTTGTCCCCAAAGTTCCACTTGTAGOAAATGGC 
AOAGTCGTTGAGGAAGTGGCTGGOATCATGAATGAGQACATCOAAGACOA 

(SEQDNO. 116) 



FIG. 12CC 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US9«/I8567 



A2/63 



0AATTCGCAC0AC3000AGTCAGAGTCAAGCCCTGACTGGTT0CAGGC0CTCGGAGTC 
AGCATGGAAAGTCTCTGCGGGGTCCTGGGATTTCTGCTGCTGGCTGCAGGACTGCCTC 
TCCAOGCTGCCAAGCGATTTCGTGATGTOCTGGGCCATOAACAGTATCCCOATCACAT 

GAGAGAOCACAACCAATTACCTGGCTGGTCTTCGGATGAAAATGAATGGGTTCCAATA 

TCACTTTTGTOGTOAA /<!B«,r^v.^ 

(SEQIDNO. 117) 



GAATTCGGCACGAGGAAGGAGOCCOTGTGCAGGCAGTCCTGACCAOTGACTCACCGG 

CTCTGGTGOOTTCCAATATCACTTTTGTGGTGAACCTGGTGTTCCCCAGATGCCAGAAG 

GAAOATGCTAATGGCAATATCGTCTATGAGAAGAACTGCAGGAATGATTTGGGACTG 

ACATCTGACCTOCATGTCTACAACTGGACTGCAGGGGCAGATGATGGTGACTGGGAAG 
ATOGCACCT 

(SEQDNO. 118} 



GAAGGTGGAGGCGGAGTCGAAGGCGAAOGGGOAGGGCATGGCGCGGGCACTGCAGTT 
TGCACOGTGAGGTTAAGGTTGAAOGTTCCATTGAGCACATAAGTGTGATTCAAAGTGT 
GATTGTTGGAGACAAACAGGCCAGTGTTGTCCCCAAAGTTCCACTTGTAGGAAATGGC 
AGAGTCGTTGAGGAAGTGGCTGGGATCATGAATGAGGACATCGAAGACGATGGGGAG 
GTCTCTGAGGAAOATCTCATCAGACAAGrr (SEQ ID NO 1 19) 



GAATTCGGCACGAOGTCAAOCCCTGACTGGrrGCAGGCGCTCGGAGTCAGCATGGAA 
AGTCTCTGCGGOGTCCTGGGAmCTGCTGCTGGCTGCAGGACTGCCTCTCCAGGCTGC 
CAAGCGATTTCGTGATGTGCTGGGCCATOAACAGTATCCCGATCACATGAGAGAGCAC 
AACCAATTACGTGGCTGGTCTTCGGATGAAAATGAATGGATGAACACCTTGTATCCA 



FIG. 12DD 



(SEQIDNO. 120) 



SUBSTITUTESHEET(RULE26) 



W097/184S4 



PCT/US96/18S67 



^3/63 

AAGGOGGAGGGCATGGCCCGGGCACTGCAGTTTGCACGGTGAGGTTAAGGTTOAAGG 
TTCCATTOAGCACATAAGTGTGATTCAAAGTGTGATTGTTGGAGACAAACAGGCCAGT 
GTTGTCCCCAAAGTTCCACTTGTAGOAAATGGCAGAGTCGTTGAGOAAGTGGCTGGGA 
TCATGAATGAOGACATCGAAGACGATGGGGAOGTCTCTGAGGAAGATCTCATCAQAC 
AAGTTCCTGTCATTCTTCTGGGACATGGTCACOAATACAGGOATCTOATCTGTTAT 

(SEQIDNO. 121) 



GAATTCGOCACOAGCCGACACTGTGACTCCTGOTGGATGGGACTGGGGAGTCAGAGT 
CAAGCCCTGACTGGTTGCAGGCOCTCOGAGTCAGCATGGAAAGTCTCTGCCGGGTCCT 
GGGATTTCTGCTGCTGGCTOCAOGACTGCCTCTCCAGOCTGCCAAOCOATTTCGTGAT 
GTOCTGGOCCATOAACAOTATCCCGATCACATGAGAGAGCACAACCAATTA 

(SEQIDNO. 122) 

AAGGTGAAAGATGTGTATGTOATAACAGATCAGATCCCfTGTATTCOTOACCATOTCCC 
AOAAGAATGACAGGAACTTGTCTGATGAGATCTTCCTCAGAGACCTCCCCATCGTCTT 
CGATGTCCTCATTCATGATCCCAGCCACTTCCTCAACGACTCTGCCATTTCCTACAAGT 
GGAACTTTGGGGACAACACTGGCCTGTTTGTCTCCAACAATCACACTTTGAATCACAC 
TTATGTGCTCAATGGAACCTTCAACCTTAACCTCACCGTGCAAACTGCAGTCCCCGGG 
CCATGCCCTCCCCXTTCGCXnTCGACTCCGCCTCCACCTTCGTA (SEQIDNO. 123) 



TACCATCOGAGAAAGAAGACCAAGCAAGGCTCAGGCAGCCACCGCCTGCTTCGCACT 
GAOCCTCCTGACTCAOACTCAGAOTCCAOCACAOACGAAGAOGAATTTGGAOAATrG 
GAAATCOCTCTCGTTTTOTCAAaOGAGACTATCCCOATOCTGCAAOATCrGCTGTCCCT 
CTOGCCTTTGTCATCCTCGCGCCTGCOTTOTOGCCTCTOTOOGCTTGGTGTGGAGCAAA 
TOOCTCTCAAGGAOOACTGAGTCTCAAOGAAATT (SEQIDNO. 124) 



FIG. 12EE 



SUBSTITUTE SHEET (RULE 26) 



W097/IM54 



PCT/US9(i/18567 



AGCTAAGGTCAGGACGTGTCT0AAOAATTC5GCTOAT0CATGaCAGGOATCTTCTTGAC 
CTGCTmAOAACAATACTTCCATTTAATTATAGCATATCTTATGTGTGTATTAAAOCA 
GAGCCGATCTGGTOGGOCTCATTAAGTAAATGTACTTACTGCAAAAOGITCAACTGGT 
OACCCCAGTTTTCCCCAOAAGCAATATGATAGOACAGAGGCGACTCCTCCAAGTTOTC 
TCAGACTTCACACATACATTGTGACATTCTCTGAGCATGTGCACTGTACATGATATGAC 
^"'^^'^ (SEQDNO. 125) 



AGCTAAOGTCCACTACCTTGTOAAOATGTATAAACACCTGAAATGTAGAAGCGATCCG 
TATGTCAAGATCGAGGGGAAGGACGCTGACGACTOGCTGTGTOTGGACTTTGGGAGTA 
TGGTGATCCATTTGATGCTTCCAOAAACCAOAOAAACCTATOAATTAGAGAAACTATG 
GACTCTACOTTCTTTTGATOACCTTAGCTAAGCCGAATCAGCACACTGGCGGCGTTACT 
AGTGGATCGAGCTCGTACAGCTGATOCATAGCTTGAGTATCTATAGGTTACTAATAGC 
TGOCTATCATGTCAAOCGTTC (SEQIDNO. 126) 



GCTGAGCTGCAOAGAGTAGCACATCCTTGCTAAnCAATAACTACCAGTTTTTATTGGT 
GAAACATGAATCCAGATGGTATOGTTGCTCTCCTGGACTACCGTGAAGATGGTGTGAC 
TCCATTCATGATTTTCTTTAAGGATGGCTTAGAGATGGAGAAATGTTAACAAATTGGA 
TCTATCACCTGTCACCATAATTGGCTGCTGCTTACCATCCATACAACACCAGGACTTAG 
GACAAATGGGACTGATGTCATCnGAGCTTTTATTTTGACCTTAGCT 

(SEQIDNO. 127) 



AGCTAAGOTCAOAOCCAATAGTATCATGAGMCTGAAGAAGTAATAAAGCAACTTCT 

CCAOAAATTTAAOATrGAGAATAOCCCTCGGGATTTCGCTCTTTACATTATTTTTGGGA 

CAGGAOAOCAGAOAAAGCTAAAGAAGACCGATGTCCACTGCTGCAGAGGTTACTACA 

AOGACCATCCAAAAGCAATGCTCGGATCTCTCATGGATAAAGATGCAGAAGAATCAC 

GAGAOATGIGGCTCOTACATTATTTCACTTTCTTCTGATCATACTCAAGATAGATGAGA 
GAGAAT 

(SEQIDNO. 128) 

FIG. 12FF 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



A5/63 



TTGACTTCTGAGTCTAACACAGACACTOCAACKiGTTAATmCCAAOAOGTOGTTG^ 
GTTGACGATAAATTCATTAAGAATTmAAAAAmAGTTAGATTTACCAAAGTCACT^ 
GAGACAAATTCAOAAOGCATATATACCTGCCAGTmGTGGACTACATTAATAGGGAG 
GCmTATGmOATGTAATTCmCAGTTCTAAGAATTAAGTTCCATTGCATGAGA 
TTAGCT (SEQIDNO. 129) 



AAGGTGAATCCCCGACGGCTCTGGGCCCGAGGAGAAGCGTCGCCGTGGCAAATTGGC 
ACTGCAGGAGAAGCCCTCCACAGGTACTTGGAAAAACTGGTCTCTGAGGCCAAGGCC 
AGCTCCGAGACATTCAGGACTTCTGGATCAGCCTCCAGOGACACTGTGCAGTGAGAAG 
ATGGCCATGAGTCCTGCCAGTGAG (SEQIDNO, 130) 



AA i 1 1 1 i 1 1 1 1 i CGACGGCCCAACGGGGGCTTGGTGGATGGAAATATGGTTTTGTGAGT 
TATTGCACTACCTGGAATATCTATGCCTCTTATTTGCGTGTACTGTTGCTGCTGATCGT 
TTGGTGCTGTGTGAGTGAACCTATGGCTTAGAAAAACGACTTTGTCTTAAACTGAGTG 
GGTGTTCAGGG (SEQDNO. 131) 



CACCTGAmAAAGOAAAAGCATTCTGACGTAAGAAGCtGAAAGGCGOCCCTTGCGTG 
CmOAACmCTTATACAGCACAGTCATCTGAAGCTTCCTGTGTGACCAAGAC/^^ 
ACOCGTGCACAAGACTGAGAAACAGCAAOAAACAACCCGGCATTCTACTTTCTCAAC 
ACTATCATACTTTAAACCTTTCAC (SEQIDNO. 132) 

FIG. 12GG 



SUBSTITUTE SHEET (RULE 26) 



wo 97/1M54 



PCTAJS96/18567 



A6/63 



CTAOCTTACOCTAGTCCCCCATOCATAAAGACTGATCGCTTTTCCTTAGAAAGCTGAO 
AOGGTTAGGACAAGGCCGTGTGGTAACAACACCCGCAGCTCGAAAAACCAATGGCTT 
OTTAACGTGTCAGTGAOOCACTGTACOGACOTCCATAGTCCACATCTTCAAATTCCCG 
CAOAAOGCTTCCTATTCTTAAACTCTA 

(SEQIDNO. 133) 



CTACAmCTGTATCCAncCTCTOTOAAGOCTCTOGTTCTTTCCAOCTTCTGOCTATT 
ATAAATAAGGCTGCTATAAACACAGTGGAGOCATGTGTCCTTGTTATATTTTGGAGCA 
TCTTTTGGGTATATGCCCAGAAGTGCTATAGCTGGTTCCTCAGGTAGTACTATGTCGAA 
TmCTGAGGAACTGCCAOACTGATTTCCAGAGTGGTTGTACCAGCTTGCAATCCCACC 
AGCAATAGAGGAGTGTTCCTCTTTCTCTATATTCTTOCCAACATCTCSCTGTCACCTGAG 
"'"^"'^ (SEQE)NO. 134) 



TGGTAAAGGGGGAATOATGTCGAGGCCATCCTOGOCTGTAOAGCCAGGCCCTGGCTTG 
GGGAGTGGGCAmTTAACTTGTTGCTGACTTTGTGTTGACCCCTGCATCAGCAACTAT 
nCCTTAAATCCAGGATACAACmTTAAGTGTGACAGCmcCTTTACACACCATTTT 
TGTGGGTGTATATATATAmGACTTGGOGAGAATTATTTTTTACAAAAATACAAAAT 
AGCTTTTAA (SEQIDNO. 135) 



AOCTAAGGTCCGGACTCTATGGCATGACCCCAAAAACATTGGCTGGAAAGATTACACT 
GCCTACAGGTGGCACCTGATTCACAOGCCTAAGACAGOCTACATGAGAGTCTTAGTGC 
ATGAAOGAAAGCAAGTCATGGCTOACTCAGOACCAATTTATGACCAAACCTACGCTG 
GTGGACGGCTGGGCTGTTTGTCTTCTCCAAGAGATGGTCTATTCTCGGACCTCAAGTAT 
GAGTGCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 



(SEQIDNO. 136) 

FIG. 12HH 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



A7/63 

TGACCTACGTGTAGTTGGTGTGCTTGTTGTCGAAOATGAGGGCCTCCTGGATGAGCTG 
GTGCTGCTGCTCCAGCAGGTCCAGGCTGGGCTTGTAGTCCACGAGTCTGCGCTCGTAC 
TGCTTCAGGTGGCTCAGCTGGTCITCCAGAGTCCCGTTCATCTCAATGGAGATGCGCCC 
GATCTCCTCCATCTTAGTCTGGATCCACGGCCCCACCATATTGGCTTGGCTGGCGAACT 
GTCGGCGAAGGCTGCATTGGATTGCT 

(SEQIDNO. 137) 

AA' n TI 1 1 1 r TTCGACOGCCCAACGGGGGCTTGOTGGAtGGAAATATOGTTTTGTGAGT 
TATTGCACTACCTGGAATATCTATGCCTCTTAmGCGTGTACTGTTGCTGCTGATCGT 
TTGGTGCTGTGTGAGTGAACCTATGGCITAGAAAAACGACTTTGTCTTAAACTGAGTG 
GGTGTTCAGGG (SEQIDNO. 138) 

CACCTGATTTAAAGGAAAAGCATTCTGACGTAAGAAGCTGAAAGGCGGCCCTTGCGTG 
CTTTGAACTTTCTTATACAGCACAGTCATCTGAAGCTTCCTGTGTGACCAAGACAAGA 
ACGCGTGCACAAGACTGAGAAACAGCAAGAAACAACCCGGCATTCTACTTTCTCAAC 
ACTATCATACTTTAAACCTTTCAC 

(SEQIDNO. 139) 

CTAGCTTACGCTAGTCCCCCATGCATAAAGACTGATCG(riTrTCCTTAGAAAGGTGAG 
AOGGTTAGGACAAGGCCGTGTGGTAACAACACCCOCAGCTCGAAAAACCAATGGCTT 
GTTAACGTGTCAGTOAGGCACTGTACGGACGTCCATAGTCCACATCTTCAAATTCCCG 
CAGAAGGCTTCCTATTCTTAAACTCTA 

(SEQIDNO. 140) 

CTACATTTCTGTATCCATTCCTCTGTTGAAGGCTCTGGTTCmCCAGCTTCTGG^ 

ATAAATAAGGCTGCTATAAACACAGTGGA<KK:ATGTGTCCTTGTTATATmGGAGCA 

TCTmGGGTATATGCCCAGAAGT(K:TATAGCTGGTTCCTCAOGTAGTACTATGTC 

FIG. 1211 

SUBSTITUTE SHEET (RULE 26) 



W097/I84S4 

PCT/US9<i/l8S67 



A8/63 

TmCTGAGGAACTOCCAGACTGATTTCCAGAGTGGTTGTACCAGCTTGCAATCCCACC 

AGCAATAOAGGAOTGTTCCnrrnCTCTATATTCTTGCCAACATCTGCTGTCACCTGAO 

TGTTT 

(SEQIDNO. 141) 



TOGTAAAGGGGGAATGATGTCGAGGCCATCCTGGGCTGTAOAOCCAOOCCCTOGCm 
OGGAOTGOGCAnorrAACTTOTTOCTOACTTTGTOnOACCCCTGCATCAGCAACTAT 
TTCCTTAAATCCAGGATACAACTTGTTAAGTGTGAOVGCmCCmACACACCATTTT 
TOTOOOTGTATATATATATTTOACTTOGOOAOAATTATTTTTTACAAAAATACAAAAT 
^^"^^ (SEQIDNO. 142) 



AGCTAAGGTCCGOACTCTATOGCATGACCCCAAAAACArrGGCTOGAAAGATTACACT 
OCCTACAOGTOOCACCTOATTCACAGGCCTAAGACAGOCTACATGAOAGTCrrAGrGC 
ATGAAGGAAAOCAAGTCATGGCTGACTCACGACCAATTTATOACCAAACCTACQCTG 

GTOGACOOCTGOGCTGTTTOTCTTCTCCAAGAGATGGTCTATTCTCGGACCTCAAGTAT 
GAGTGCAGAGATGCTAGAGAGCAGGCTCAGTCTCAGCA 

(SEQIDNO. 143) 



TGACCTACOTGTAGTTOGTGTGCTTGTTGTCOAAGATGAGGGCCTCCTGGATGAGCTG 

GTGCTGCTGCTCCAGCAOOTCCAGCCTGGGCTTGTAOTCCACGAQTCTGCOCTCOTAC 

TGCTTCAGOTOGCTCAOCTGGTCTTCCAOAOTCCCGTTCATCTCAATGQAGATGCGCCC 

GATCTCCTCCATCTTAGTCTOGATCCACOOCCCCACCATATTGCCTTGGCTGOCOAACT 
GTCCGCGAAGGCTQCATTGGATTGCT 

(SEQIDNO. 144) 



TGACCATCGATAAGTTTAATAACTACAGACTTTTCCCAAGACTACAAAAGCrrCTTGA 
AAOTOACTACTTTAOATATTACAAGGTGAACTTGAAGAAGCCTTOTCCTTTCTGOAAT 

FIG. 12JJ 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



A9/63 

GACATCAACDVGTGTOGAAGAAGAGACTGTGCCGTCAAACCCTGCCATTCTGATGAAG 
TTCCTGATGGAATTAAGTCTGCCGAGCTACAAGTATTCTG 

AGOAAGCCCAACCGCATTGAAGAATGTGAGCAAGCTGAGCG (SEQIDNO. 145) 



AACTCTGTGAACCGTOCCTTTCTCTGTGGAGGTGGAGGTGTCGGTTGAAGACAAGCGA 
GGTCCTCCAAOOGOCTGTGTCITATGTTGCCATCTCCCCTTQTAOm 
CTCCAOACTGTOCGCCATGGCTCCAAGGCTGTGACCCGCCACTGGAGTCATGCACTTC 
CAGCGGCAGAAGCTGATGCTATAACTGAGTATATTCCTCCAAACCTGCCATCAACCCG 
AGA (SEQIDNO. 146) 



ACTTCTCCAGAGAAmAAGATTGAGAATAGCCCTCGGGATTTCGCTCTTTACATTATT 
TTTGGGACAGGAGAGCAGAGAAAGCTAAAGAAGACCGATGTCCCACTGCTGCAGAGG 
TTACTACAAGGACCATCCAAAAGCAATGCTCGGATCTTCCTCATGGATAAAGATGCAG 
AAGAAATCAGCAGAGATGTGGCTCCGTACATTAAmCACTTTTCTTTCTTGGATCCAT 
CCTTCAAGATTAOATGAAGAAGAGAAATGGAGATTGAGAGAATATGCAATCATACCGA 

(SEQIDNO, 147) 

AGGGTTACTTCAGGCTAAGGCAATAGAAATCCATTTTAAGATGGTGTGCTAAAGGC^ 
GATQGATGTTCATCGTCTGTCTAAAGGAQAATGAAGTCATCAACACKiATGTCAGGGGA 
AAOTGAGATCATCGCAGAAAGTATCAACTTAGCACAAACACACAGGCATAGCTCCTG 
CAAGAGGTGAATGCTGTCCCCAAATACCTGAGGAACTATCCCnTTCjGGCAAGAAAATA 
GACAAGTCCATGAAGTCTGGGTGA 

(SEQIDNO. 148) 

GACCAGGTACACTTGAOCAAAGCACCCAGTATTTAATTCCTTACAOAAAGGAGAGGA 
AAGGTCTGCAGTTGGACTGATGGTATGCTAACACCGCAAATGACTGTCATTTGATCTC 

FIG. 12KK 



SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/I8567 



50/63 

AGAAOTTCAGOAnGATTGCTATGTmAGCTCTAATTGTOAGAAACAGTAGTCATTTT 
AGTCTTAAATmoCCCTCAGGAAATTCAGGGAGACTGAGCCTTCCTTCCCCCACCTTC 
GTAAAGCCGAATTCCAGCACACGGCGGCCGTTACTAGTGOATCCGAGCTCG 

(SB}D3N0. 149) 

TACAAOGTGOGATGGCAGOAACTGAAGGCTTCTGTAAATCCAGTTTTOGCTCTCTCTC 
TGGTCTTTCmCTCTTCTGTTCTGTTTOOAAGGGmCTGGTCmCAGOAGGTATTTT 
TTTAAmCATGTTTTCTCTCTGTGGTACCTGCCCCTTGTTTGACGACAGGAGCTOATG 
GAGGTGOCGGmCTTGGGTCTATTCCCTTCCTTGTCAAAGTCCGATGGAAGTAACTTC 
ACGAAGTTGTCAGGAAACACGCCTCGTCTGCCATTGAGTTCTCCTTCCCACCAGCCTA 
CGCGATGCAGTCTTATTGATGAGAGTCACTATATCTCCTTA (SEQIDNO. 150) 



TCACCCATOACTTCTATQQACTTGTCTATTTTCnGCCCAAAGGGATAGnCCTCAGGT 
ATTTGGGGACAGCATTCACCTCTTGCAGGAGCTATGCCTOTGTGTTTGTOCTAAGTTGA 
TACTTTCTGCGATOATCTCACTTTCCCCTGACATCCTGTTGATGACTTCATTCTCCTTTA 
GACAGACGATGAACATCCATCAGGCCTTTATGCACACCATCTTAAAATGGATTTCTAT 
TGCCTTAGCCTGAAGTCC (SEQIDNO. 151) 



CCCATAGAGATAGOTTTOCTCCAGAACCTGCAGCATTTGCACATCACAOGGAACAAOG 
TGGACATTCTGCCAAAACAGTTGTTTAAGTGCGTGAAGTTOAGGACTrrOAACCTOOG 
GCAOAACTGTATCGCCTCCCTGCCTGAGAAAATCAGTCAGCTCACCCAGCTCACTCAG 
CTOGAGCTGAAGGOCAACTGCCTAOACCOCCTOCCAOCCCAGCTGGCAGTGTCGATOC 
TCAAOAAOA (SEQIDNO. .52) 



CAATAATCCAGGTAAAATAGAGTAAAATAGTCTGCTAOCAGCAAGTTCCTACCATACT 
TTCAACAACACTCACGAQATACOQAATOATTACAOCATTAAGAATATTTCAGAAATOA 
CAGGTAGGTGTGGTGGACAGGTOGCTCACATTCAAGACTCAACrCTACTTAAAAAAGA 

FIG. 12LL 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 



PCT/US96/18567 



51/63 

AAATCTCACTAGCACTAGATTCTAGCTCCmGmCCCCCmCTTTTGGTTTCAAAG 
GCOTTTCTACAACCCATAAGAGG 

(SEQIDNO. I S3) 

GCCAAGCTATTATGACACTATAGATACTCAACGTATCGATCAACGTTGGTACCGAGCT 

CGGATCCACTAOTAACOGCCOCCAGTGTOCTGGAATTCOGCTTGGATTGGTCAGAGCA 

GTGTGCAATATGATCCAACTAAGTCTCCTCCCnGGCCCCTCCCCAAAATGm 

GTTATTTTTGTOOG I 1 U 1 li 1 iA ACACCCTOACACCTGTTGTGGACATTGTCAACCTTT 

GTAAGAAAACCCAAATAAAAATTGAAAAATAAAATAAAAAGAAACCCATGAACATTC 

GCACCACTTGTGGCTTCTGACTATCTTCCACAGAGGGAAGTTTAAAACCCAAACTTCC 

AAAGGTTTGAACTACCTCAAGACACTTTCGCAGTGOAGTCGTAGACCAATCCCA 

(SEQIDNO. 154) 

TAAATAAATTAAAAAACTATTAAACCTAAAAACGTCCACCAAACCCTAAAACCATTA^ 
ACAACCAACAAACCCACTAACAATTAAACCTAAACCTCCATAAATAGGTGAAGGCTTT 
AATGCTAACCCAAGACAACCAACCAAAAATAATGAACTTAAAACAAAAATA 

(SEQIDKO. 155) 

GGTAAAGGGGACCTGGAGAACGCCTTCCTGAACCTGGTCCAGTGCATCCAGAACAAG 
CCCCTGTACTTCGCTGACCGGCTGTACGACTCCATGAAGGGCAAGGGGACTCGAGACA 
AGGTCTGATTAGAATCATGGTCTCTCGCAGTGAAGTGGACATGCTGAAAATCAGATCT 
GAATTCAAOAGGAATATGGCAAGTCCTGTACTACTACAT (SEQIDNO. 156) 

AGAGCAGCAGGCCAGCTGTACTTGGTTTGGCAAGAAAAAGAAGCAGTACAAAGATAA 
ATATTTGGCAAAGCACAACGCAGTGTTTGATCAATTAGATCTTGTCACATATGAAGAA 
GTAGTCAAACTGCCAGCATTCAAAAGGAAAACATTAGTCTTATTAGGTGCACATGGTG 
TTGOAAOAAGACACATAAAAAATACCCTCATCACAAAGCAC (SEQIDNO. 157) 

FIG. 12MM 



SUBSTITUTE SHEET (RULE 26) 



W097/IM54 

PCTA;S9fi/l8567 



52/63 

TCOGTCATAOTAOTAAOGOAAATCTCCCAGGTAAOATGAATACTGCOOTAOGACGAA 
CAATCCTCCAOGATGTTTOTTCCATATTAAACTGTTACGTOATATGTOCTTGAATATTC 
TGTCCTOAATAATCTCTAOTGTAGTTAATACAATCTTCTCAACTGAAOAAAAATAAGC 
CTCCCACAAGAACTGTGTCTGCTGTCTAAGTaCTAOOATTrTATCCTGATGAATAOACC 
TOATTGTAGAAOGAATCTGTAATAOCAATCTCTCATCGCCTATGACCOAAAGCCGAAT 
TCTGCAOATATCCATCACACTOGCCGOCCOCTCGAGCATCGATCTAGAOOG 

(SEQIDNO. 158) 



CTGCTTGATGACAAAOGGTGTAGTCTTCATCTTTTCCTGGATTATTTTGQAAGTOACAG 

GTGGAAATTCCATCGTCACOTTTATGTGGTCTGTAAAGCCAACGATCTCAAATTCTGG 

COOCTCAAGAOGAGCOTTTOCAGOCACGATGtAGTCTGAGCAOCOGCACACGGTCAA 

GTCCCCTCTGTGCACTATGACGATGGCGACOACGTAGCTCtCCATGCCCTCCAACCAC 

TTATCTGTCACGTCACATGATGACTTCOTGOTATCTGAACAGTTCTTAACCTTCGTCAG 
ATTTTCGTCTTT 

{SEQIDNO. 159) 



AAATCGTTGCTTCAGAAAGACTCAATAACACTTACTTGTGCCTGGCTGTOCTGACAGT 
ACATTCTGTGTCATTTTCCTTCATGGGCGGAACAGTCCACAGAGCTCACCAACAAGTA 
CTCCAAAACTGAOCAAGACTTTAAGCTTCGAGATGCAACCAOATOAOCTTCTAGAAAA 
GCCCATGTCTCCCATGCAGTACGCACGGTCTGOACTAGGGACAGCAGAGATGAATGGC 
AAACTCATAGCTGCAGGTGGTTATAACAGAGAOOAATGTCTTCGAACAGTTGAATGCT 
ATGATCCACATACAGATCACTGGTCCTTCCnGCTCCCATGAGAACATCAAGCAG 

(SEQIDNO. 160) 



CTTTCCGAAOAOCACACCCTCCTCTCAATGAGCTTGTGAGGTCTCmCTTCTCTTCCT 
TCCAACGTGGTGCTAGCTCCAGGCOAGCGACGTGAGAGTGCCACCTGAGACAGACAC 
CTTGGTCTCAGTTAQAAGGAAGATGCAOGTCTAAGAGGAATCCCCGCAGGTCTOTCTO 
AGCTGTGATCAAOAATATTCCGCAATOTGCCTTTTCTOAGATCGTGTTAGCTCCAAAG 



FIG. 12NN 

SUBSTITUTE SHEET (RULE 26) 



wo 97/18454 PCT/US96/18S67 

53/63 

CmTTCCTATCGCAGAGTOnCAGmGTGmGTTTGTTmGT^ 
CCTTGGCGGATTTCCCGTGTGT (SEQIDNO, 161) 



CCTATTGAAGGGTCTTGCAATGACGAOCATTCAGATGCTTAAGGAAAGCATTGCTGCT 

ACAAATAmCTATTTTTAGAAAGGGTTmATGGACCAATGCCCCAGTO 

AGCCGTTGOTGTmCATTGTTTAAAATGTCACCTATAAAACGGGCATTAmATGm 

mTTCCCTTTGTTCATATTCrmGCATTCCTGATTATTGTATGT^^^ 

GTCTGTA (SEQDNO. 162) 



CCTATTGAACGGTCTTGCAATGACGAGCATTCAGATGCTTAAGGAAAGCATTGCTGCT 
ACAAATATTTCTATTmAGAAAGGGTTmATGGACCAATGCCCCAGTT^ 
AGCCGTTGGTGTTTTCATTGmAAAATGTCACCTATAAAACGGGCATTAmATGTTT 
TTmCCCmGTTCATATTCITTTGCATTCCTGATTAT^^ 

GTCTGTA (SEQIDNO. 163) 



CCTGGGTCCGTCCTCCAACCCCTCACGCCCAAACCCTCCGACTTTCACTTCTTGAAGTG 
ATCGGAAAGGGCAGTTTTGGAAAGGTTCTTCTGGCTAGGCACAAGGCAGAAGAAGTA 
TTCTATGCAGTCAAAGTTTTACAGAAGAAGCCATCCTGAAOAAGAAAGGAAGGAAGC 
ATATTATGTCAGAGCGGAATGTTCTGTTGAAGAATGTGAAGCACCCTTTCCTGGTGGG 
CCTTCACTTCTCATTCCAGACCGCTGACAAGCTCT (SEQIDNO. 164) 



GATGCTGAACACAAAAAGAAAGAAGAAAAGGAAGAGOAGGAGCAAGAGAAGCTGAA 
GGOAGGOAGCCTTGGCGAAAATCAGATCAAAGATGAGAAGATTAAAAAGGACAAAG 
AOCCCAAAGAAOAGTCAAGAGCTTCTTGGATAGAAAGAAAGGATTTACAGAGTGAGG 
CGCAGAATGGAGATTCATGACCCACAAAC1TAAAC 

(SEQIDNO. 165) 



FIG. 1200 
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AAA0CCAATTGOTA0A0AAATTGAA0ACACAAATGCTGGATCAG0AAGA0CTTCTC5G 

CATCAACCAGAAGGGATCAAOATAATATOCAAGCTGAACTOAATCGCCTCCAAGCAG 

AAAATGATGCTTCTAAAGAAGAGTAAAOAGTTTTACAGOCCTTAOAOaACTGCTGTTA 
ATTATOATCAOAOTTCAGOAGTTAAOAC 

(SEQDNO. 166) 

CTGCTTGATGTCCTGTGTAOCGAATOTCACAOCGTACAACATTGTTAGTOTAGTCTOAT 
TCAGGCACCAGGTAOCTOGOGmACACTOACCTTTAGAATGTAOTTTCCAOfrrrOTA 
CATCTGTAATATCAATCCACTOGCAOTCTATOTCTGCCGCATAGGTGTCATAACATCCA 
GGACTCAATCCCTGTGTGTGTGCAGTGCACGCAAAGGCCCTGTCGTACCCATAGTCAC 
AGGACCrGTCCTCCAQACAGAAGCTTGCTTTGTGOCCTTCAGCCACTCTCCTCTGTGTG 
TTGOCATCAACGAGAAGCCGAATTCTCGAGATATCCATCACACT (SEQIDNO. 167) 



CTGCTTGATGTCCTGTGTAGCGAATGTCACAGCOTACAACATTGTTAGTGTAGTCTGAT 
TCAGGCACCAGGTAGCTGGGGmACACTGACCTTTAGAATGTAGTTTCCAGGTTGTA 
CATCTGTAATATCAATCCACTGOCAOTCTATGTCTGCCGCATAGGTGTCATAACATCCA 
OOACTCAATCCCTOTGTGTGTGCAGTGCACOCAAAGGCCCTGTGGTACCCATAGTCAC 
AGGACGTGTCCTCCAGACAGAAGCTTGCTTTGTGGCCTTCAGCCACTCTCCTCTGTGTG 
TTOGCATCAACGAGAAGCCGAATTCTCGAOATATCCATCACACT (SEQIDNO. 168) 



GATCTGACACTACAGCATGAOCGmGAmCATAAAAmTTnTCTTCTAAATGCTG 

GAAACTCTAAQGGTTTATTCAGAAAAAAAACTGGCCAATTTTCAAATGGCTTAGAAGC 

AOGGTTAATTAAGTATTGAATGAGCCACTGTGATATCCTGATGACACCCAGTCACAAT 

GACAGTTTTGAAGCATACAACCAAAACAATTGAGATCTCAAAACTATTTTACATCACT 

TATGGTAATOTTATGTAAAAATGAAAATGCTTTCTGTGGAAGTTACATTCTTTACCAGG 

TCTTTAACATAAATTAACACOACOTCGAGTAAGCCTTTOTTCGGAAGACAAACTAOTT 
TGTGAGTTCAOTCAOATCCCAGCT 



(SEQIDNO. 169) 

FIG. 12PP 
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AGTTGCCACK3ACCACCACCATAGTTGCCAG0TTCATCATAAACAAATCCAACATC 

CTTAAATTCCCCCATCAGACAATCTGCCCTCAAAGAATGOGAATTATAAACCCOGATA 

CTGATGATCTCATCCATGAGCTCAGAGGGTGTGATGTGCACATTOTAGAAAAATAACT 

CGTCAAAAAACGGATTGTTCCCTCTCnTGATTCrCGTGCGATGCGT^ 

TOAACmCACCACGGGCCTTATGTTGTTGCCGCATAACTGACGGCCCTCGAT^^ 

GACACGGATCTGOAAATCTOTGGCTTGTTGGACAGCATCCTT (SEQIDNO. 170) 

AAGCCGTGTCCCAAAGAATGGATAOAGACGGGATCAGATOCGACAOTGCTGTOGAGA 

AAGCCCAGGAACCTGCACAATTGCCCTOGTCCAATGGCTCGTGGATCAGGT^ 

CTTCTCTGAAGCnrCAAAGGCAGTGGGTAOCACTTCCCmGGCCCAGCACCGTAT^ 

ATCTCATTCATATTCATGACAGTGQAGOATGGGCGGATTGTGCXrCAGGCGGTACGG^ 

TOCCCTCATCCAGOOTCATOCCCCAQAAGGCACTOTGGTTCCCAGCCTGCCACCCGTA 

GTTGCCTCOGTTGATGGCmAATCATGTCTGGTCACTAGACACGGCTTAAC^ 

CGAGATATCCATCACACTGGCGGCGTCGAGAT (SEQIDNO. 171) 

AAGCCGTGTCTGATOATGGAGGTAGTGGTGGGGOAGGAGGGACTOAGGGTCCTOAGG 
TGGTGGCCCCTOGAACTGATCCCACATAGTTACCCACTGCTAGTTCTGACCCCGTGGA 
CAACGTGCCAGAGGCCATGACTGOCAGTATOOCAATGTCCCCATCCCCTTTCTTCTTA 
ATmAATGGTCCCTTGTTTCTCCAGTTCGTGAAT Ci 1 i 1 1 1 1 CCAGGGTAGACTOTCTT 
TGAATGGCTTCTTCCl 1 1 iCl 1 IGACCATTmCTTAACGTGTGAACTTGGGTATTTGCA 
TCmGTAGAmCCGGACAACATCAGTTCCTTATTCCTCTOCATAAGTTGCm 

(SEQIDNO. 172) 

cgagtcaqacacatgaaack:aaaacgcgg(k:agataaaacgatcoccttaccttcta 

gcaaaaatctgaagcttgtgtcagaaacaaaoactcaoaaadgmgtm 

aoaaoactctgackjamgttttcttctcaaaottcaaotmgcc^^ 

FIG. 12QQ 
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CTTtCATCCAOCCAOCCCCCAACATCAOTCTCCCTTTTTGGTOATGAAOATGAAOAG^ 
ACAGTCTTTTTGOOAGTOCAGCAGCTAAOAAOCAOACTTCATCTCTACAACCT^^ 

TCAAGAGAAAOCAAAGCCnTCCGAGCAOCCCTCAAAGAAGACATCTGCCTTGnGTTC 
AGA 

(SEQDNO. 173) 

CGAGTCAGACTTAAmAAAAACGAAACAAAACAAAAATAACATAGTTTAGAAATCA 

AOGAOAAAGGACAGATAGTCTAAGAAAAAAGACAACACAAAAGAGGGGCAGGGCGG 

CCAGCrrGCATCAOGOATCTTGGCTGGAGACCTOCTTTQAATAGGm 

TTCTTAAATGCTGTGGGGTTmCCAQAGTtCCOCAGCGTGTGTGTTCAAAOC^^ 

OATGTTGGGTTCTCCTAGCAGGCTCTOGATAGAGAGCAAGATAGTCCTGACATCATAT 

AGTGCAGACCACTTATCCTTQAGGATGTCCGGCAQATGTTGCCTGGGTGTCACGTTGG 

GGTOGTAGCAGOGTGTGAGGAACTTCACTG (SEQDNO. 174) 

CGAGTCAGACACTCCTOGCTCCTGGATTCmAGATGCCTCCATCAGACTGGGTACTTT 

AOATGCCTCCATCAGACTACnTCGTCATTGTAmCTCAGTTCGCT 

AGTCTCTGGGCTOCTGTGGCAGGTGCCACCACTGCAmAAAAGTTAAAAmCTTCA 

AATATTCCCATCAAGGCCTTOTAGCCrCTQAGATTGOmACTAmGCCCAG 

AAAOCTCTCTGCATTCCTTCCTGAmAATATTOCTATGGCCAGGACAATGTGTAG^^ 

TAAAAAGGATATCATATTTACAGOTGTAACGC 

(SEQDNO. 175) 

FIG. 12RR 
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SEQUENCING 
LENGTH 


CO 

^ tn 


3 

CN 






8 

CM 


SEQUENCING 
PRIMER 


9 

1 


9 

1 






tn 


h 

Ui 


a. 






z 


o. 




NORTHERN BIG 
BIOT 1 


148-t UP 
151-1 UP 
151-2 UP 


z 


148-1 DOWN 
151-1 DOWN 
151-2 UP 


148-1 DOWN 
151-1 DOWN 
151-2 UP 


N119 

148-1 UP 
151-1 UP 
151-2 UP 


N126 

148-1 DOWN 
(WEAK) 
151-1 DOWN 
(WEAK) 
151-2 UP 


HUMAN 
HOMOLOGY 


CAVEOUN 
(70X) 


THROMBO- 
SPONOm 


53BP2 

PS3-BINDING 


is 
IS 


TGF-BETA 2 

(53.0.X) 

Kvi-1 

nnils(53.0X) 


PROTO- 
ONCOGENE 
lYROSINE 
PROTEIN KINASE 
GENE 


MOUSE 
HOMOLOGY 


TYROSINE 

KINASE? 

VIP2 


THROMBO- 

SPONDIN 

100X 






MUSCULUS 
RECEPTOR 
TYROSIN KINASE 
CYCUN G 


PCR SIZE 
(nt) 












DO PRIMER 


Q. 






m 
a. 


s 


cDNA FROM 
CEU UNES 


151-2 LMB 


148-1 PA 


151-2 LMA 


148-1 LMD 


141-1 PA 


CLONE 1 


CI 3f1 
Ct 4f1 

(SAME FRAG k 
ORIENTATION 


u 


■tkt 

ir> 
rg 

o 


CI 29f 3 
CI 2B|1 

(SAME FRAG; 
DIFFERENT 
ORIENTATION 


CI 54A|2 



I 

to 



52 

Lj. 
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8 


8 

CM 








to 












1 (M 
1 ^ 


N120 
148-1 UP 
151-1 DOWN 
151-2 UP 






1 1 






PROTON KINASE 
C-L (57X) 




86.8% 
SERUM ft 
GLUCOCORnCOIO 
REGULATED 
KINASE (sgk) 


67% MATCH 
sgk 


9Z2X MATCH 
sgk 










o 

SI 


CL 


P11|10 


CM 

s. 


151-2 LMA 


151-2 LMA 


151-2 LMA 


O 

s 

7 


s 


CM 

C 


CI 75#1 


MATCH THE 
SAME GENE 
BUT DIFF. FRAG. 
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CELL UNE 


N132: 148-1 LMD, 
151-1 LMI DOWN, 
151-2 LMB. 151-2 
LMC UP 


N142: 148-1 LMD. 
151-2 LMA,LMB.MMA 
UP. 151-1 LMI 
UNCHANGED 


N119: 148-1 LMD 
151-1 LMI, 151-2 
LMA,LMB,LMC.MMA 
UP 


1 

CM 
CM 

z 






148- HMD UP 




NORTHERN (P-MT) 


«=> 




<=> 
<= 


O 






O 




TGF-BETA 
STIMULATORY 
RESPONSE (12 hr.) 


O 
<= 


O 
<= 


O 
=t> 






O 




O 


HUMAN HOMOLOGY 






NMB(79.8X) 










POLYMORPHIC LOCI IN 
Xq28 (30X) 


f 

UJ >^ 

tn G 
3o 


LYSYL OXIDASE (lOOX) 


ACTIN BINDING 
PROTEIN(IOOX) 




Ik 

is 

UJ 

ii 

Out 




RAT mRNA .FOR P34 
PROTEIN (89.6X) 


M.MUSCULUS mRNA FOR 
P19-PR0TEIN TYROSINE 
PHOSPHATASE (lOOX) 




DD-PCR PRIMER AND 
PCR SIZE (nt) 


P1 1-2 cl5 (310) 


P20-23 cl9 (850) 


in 
•o 

g 

1 

O) 
CM 

G 


P17-3 cl8 (1000) 


P20-3 (400) 


P18-12 cl3 (1000) 


P25-7 Cl3 (1000) 


u 

T 
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OD-PCR 
PRIMER 
AND PCR 
SIZE (nt) 


MOUSE (RODENT) 
HOMOLOGY (Jbit) 


HUMAN HOMOLOGY 
(Xnl) 


SCREEN 1 
PS3 STIMULATOR) 

RESPONSE 
(12h. OR 24h.) 


SCREEN 2 
CLONED ONA 




PI -8 cl10 
(1000) 




OVSTROPHIN GENE 
(50.4%) 


P53(+)24 
DOWN.0OWN 


P53(+)24 
DOWN.DOWN 




PI -9 Clio 
(500) 


M.MUSCULUS mRNA FOR 
CYCUN G (96i%) 




P53{+)12 UP.UP 
P53(+)24 
UP,UP,UP 


P53(+)12 
UP.UP.UP 
P53{+)24 
UP,UP.UP 




P7-4 cll 
(600) 


RATTUS NORVEGLOUS SCK 
mRNA (51.3%), RAT LUNG 
DERIVED L01 C-ros-1 
PROTO-ONCOGENE 
HKNA (4S.4X) 


NITRIC OXIDE 
SYNTHASE 
(47.1%) 


148-1LM0 DOWN 
P53(+)12 UP.UP 

PS3(+)24 

UP,UP,UP 


P53{+)12 UP 
P53(+)24 UP 




P9-17 cl9 
(500) 


RAT mRNA FOR CYCUN 
D1 (79.1%) 




P53(+)24 UP 


P53(+)24 UP 


P9-20 cl3 
(850) 




H. SAPIENS LDLC 
mRNA (51.8%) 


P53(+)12 DOVm 
P53(+)24 

oaim,ooim 


P53(+)24 
DOWN 


P1 1-23 cl2 
(800) 


SYRIAN HAMSTER GENE FOR 
CYTOCHROME P-4 (52.5%). 
W CARBOHYDRATE BINDING 
RECEPTOR GENE (50.6%) 




P53(+)24 
UP.UP 


P53(+)24 UP 


P15-9 cll 
(600) 


MOISE (CLONE BALB11N) 
mRNA (47.2%) 


PTGS2 CFNF ftW) 
PROSTAGLANDIN 
ENDOPEROXIDE 
SrNTHASE-2 (46.6%) 


P53(+)24 

Domi 


P53(+)24 
DOWN,DOWN 


P15-14 cl5 
(500) 






P53(+)12 UP 
P53(+)24 UP 


P53(+)24 UP 


P18-23 die 
(500) 




1 
f 
f 


48-1LM0 DOWN 1 
>53(+)l2 DOWN F 
'53(+)24 DOWN F 


48-1LMD DOWN 
»53(+)t2 DOWN 
>53(+)24 DOWN 



FIG. 130 
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